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Nature makes tt... 


you can preserve il 


with PFAUDLER 
vacuum processing! 


Customers reach for your product again and again if you can 


give them natural purity, color and flavor. 


To protect against any loss of these valuable natural qualities, 


many of the most successful preserving companies process their 


ats 


« 


PFAUDLER VACUUM PROCESSING EQUIPMENT is easy to keep as 


spotlessly clean as this installation in one of the nation's largest food processing plants, 


Built to withstand the pressure of 100% vacuum, Pfaudler vacuum pans ore also 
equipped with a sampler to permit easy withdraw of samples. 


Pfaudier 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK 


~ 


jellies and preserves in Plaudler 
stainless steel vacuum pans. 

Plaudler vacuum processing 
equipment is easy to operate and 
heep clean. provides accurate 
control over the dispersal of fruit 
in the juice. And traps the 
flavor into the preserve by evap- 
orating water at lower than nor- 
mal boiling temperature. This 
prevents any change in the nat- 
ural qualities of the produet 
caused by high temperature proe- 
essing assures a true fruit 
flavor. 

If you want a product that will 
easily win customer acceptance, 
offer the easy -spreading firmness, 
fresh fruit flavor and appetizing 
color of a presery i processed in a 
Piaudler vacuum system. 

To learn more about how vou 
ean profit: by using this system, 


just mail the handy coupon. 


THE PFAUDLER CO., Dept. FT-8, Rochester 3, N.Y. 
Send me details on Plaudler Vacuum Processing 


Equipment. 
Name 

Vitle 
Company 
Address 


Zone State 
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Piston Fillers Vacuum Pons 


We can 
ship it Myvapack Vitamin A 
from stock is available for prompt shipment from 


stock In cans premeasured to your own 


batch snecifications 
As Myvax Vitamin A Palmitate, it 


comes in any potency from 1,600,000 U.S.P. 


Units per gram down. If you prefer it as 


Myvax Vitamin A Acetate, we can supply 


it that way just as fast 
We make our vitamin A by a synthesis 


first devised by DPi scientists. And we're 


certain this synthesis results in a better 


tasting product 

For information or a quotation, write 
Distillation Products Industries, Rochester 
3,N. Y. Sales offices: New York and Chicago 
eW. M. Gillies and Company, Los Angeles 
and San Francisco ¢ Charles Albert Smith 
Montre: 


il and Toronto. 


Limited, 


“Myvapack" and “Myvax" are trade-marks, 


and it 
tastes good 


leaders in research and production of vitamin A 


Also... 


. distilled mono- 


more than 3500 


vitamin E.. 


glycerides... 


Eastman Organic Chemicals for 
science and industry 


Distillation Products Industries is « division o Eastman Kodak Company 
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KETCHUP KING’ CUTS 

i EASONING COSTS 40% WITH 

KETCHUP KING‘ CUTS 

SEASONING COSTS \40% WITH 


MAGNA SPICE CONCENTROLS 


THE MM&R BRAND OF BLENDED SFICE\ SEASONINGS 
HOETAILS OW REQUE 


AVERAGE SAVING On seasoning cost is 30% 
when food processors switch to MAGNA SPICI 


CONCENTROLS. You can make the switch with 


no switch in your product flavor — yet assure 


absolute uniformity of seasoning thereafter 
The MAGNA man will gladly “tell all.” Just 


write us. 


Mags Mobo & Ve WM. 


dine JSYP ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13,N.¥. - 221 North La Salle Street, Chicago 1, Illinois 


Los Angeles: Braun Corp. + Seattle, Portland, Spokane: Van Waters & Rogers, Inc. « San Francisco: Braun-Knecht-Heimann Co. 
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A new volume source for propylene glycol U.S.P. will be of immediate in- 
terest to food processors, flavor makers and food packaging suppliers. 


Food technologists will appreciate the unusual odor-free quality and 
blandness of Celanese Propylene Glycol U.S.P. 


For your evaluation sample, return coupon below or write: 
Celanese Corporation of America, Chemical Division, 
Dept. 585-H, 180 Madison Avenue, New York 16, N. Y. 


Celanese Corporation of America 
Chemical Division, Dept. 585-H 
180 Madison Avenue, New York 16 


Please send me: 


Celanese PROPYLENE GLYCOL USP. 


NAME 
POSITION 
COMPANY 
ADDRESS 


city 


Sample 
Specifications 


*Reg. U 


S. Pat. Off. 
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Dr. Berton S. Clark Be- Selected Abstracts 
gins Term as President 
of IFT 

Proceedings of the Council 

Regional Section News 

Books Future Meetings 


Annual Meeting Bulletin 
Board 


Food Industry Topics 


Dr. Berton S. Clark Begins 
Term as President of the Institute of 
Food Technologists 


Dr. Berton Stanley Clark, scientific director « 


{ the 
research and technical department of the American Can 
Company, received his credentials as president of the 
Institute of Food Technologists on the final day of the 
Boston Meetings. Widely known to food technologists 
from coast to coast, both in the United States, Canada, 
and overseas, Dr. Clark has given generously of his 
tine and energies to developing and strengthening the 
professional bonds that hold scientists and technologists 
in food processing and allied fields together in a common 


rprise 


DR. BERTON S. CLARK (right) receives presidential credentials from 
outgoing president, DR. BERNARD E. PROCTOR, at Boston IFT 
meetings. 


Dr. Clark is not without experience in the leadership 
of professional groups. As president of the Research 
and Development Associates in its formative period he 
contributed substantially toward making the postwar 
research and development program of the Quartet 
master Corps on foods and containers productive and 
effective. He has long been a consultant to the Quarter 
master General and to the Department of Agriculture 
and has been uniquely able, in these roles, to furnish 
both the industrial and the scientific viewpoints in coun 
cils on food technology problems. Cwing to his native 
modesty, it is likely that Bert Clark would disavow the 
foregoing temperate praise. There is, however, ample 
testimony indicating the high regard in which his coun 
sel is held 

Dr. Clark, who holds his degrees from St. Lawrence 
\niversity, has worked and published extensively in 


the chemical field (the hvdrogen evolution test) in can 
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ning technology (tin plate standardization; corrosion 
resistant tin plate ) and in the tield of food technology, 
where he has worked on the improvement of food prod 
ucts and their packaging. He is an active member of 
the \merican Chemical Society, The American Institute 
ol Physics, The American Publi Llealth \ssociation, 
the Industrial Research Institute, and the National 
Farm Chemurgic Council. He has served in various 
capacities in the National Canners Association and as 
chairman of the Technical Committee of the Can Manu 
facturer’s Institute 

The Institute of Kood Technologists, always fortunate 
in the calibre of men elected to administer its affairs, 
will have in President Berton S. Clark an effective 
leader, a tireless worker, and a man devoted to the pro 
fessional traditions, ideals, and standards firmly 
established the Institute ood Fechnologists 
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Condensed Proceedings of the 


Meeting of the Council 


TECHNOLOGISTS, THE STATLER HOTEL 
JUNE 21, 19553 


INSTITUTE 
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BOSTON, MASSACHUSETTS, 
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Vrocror, President 
B.S. CLARK, President-Elect 
ast President 


W. B. Councilor-at- Large 
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MIXING BREAD DOUGH fo correct consistency helps to 
assure fine textures, lightness and constant volume of 
finished loaves. In the modern bakery pictured above, 
an Eleetronih Mixture Consistency Recorder 
provides the operator with a continuous record of 
dough consistency. With this chart as a guide, he 
can control the mixing operation accurately from 
hatch to batch. A typical section of chart taken 
from the Eleetronih instrument shows how 
mixing eveles can be duplicated hoth in rate 

of climb and in desired consistency point 

This technique saves laboratory time for 

testing changes in formula and mtx time, 

for the operator can immediately compen 

sate at the mixer on the basis of data 


recorded during mixing 
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or better control of 
processes... 


Consistency 
Recorder 


ig you have a problem of mixing a product to 
desired consistency, here’s a new idea in con 
trol that may prove useful. It’s the Electronik 
Mixture Consistency Recorder . .. which con- 
tinuously measures and records the consistency 
of the material you’re working, by using a novel 
technique of instrumentation. 


Its basic principle is extremely simple: it measures 
the power required to drive the mixing machine’s 
motor. As the consistency of the product increases, 
the mixer motor draws more power. Input to the 
motor is thus related directly to product consist- 
ency. Whereas direct measurements of consistency 
are often difficult or uncertain, this technique 
affords a sensitive, readily reproducible qualita 
tive index to the variable. 


It gives the operator a reliable guide for supervis- 


ing the mixing process shows up abnormal 
variations, and tells him when processing is com- 
pleted. And it provides management with an 
automatic production chart that points out inter- 
vals between batches, shows shutdowns and 
loading and emptying times. 


Instrumentation consists of a specially designed 
ElectroniK strip chart potentiometer, which works 
in conjunction with a Thermal Converter Unit to 
record electric power consumed by the mixer 
motor. Your local Honeywell sales engineer will be 
glad to discuss how this new idea can improve 
control of your mixing operations. Call him today 
. he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4569 Wayne Ave., Philadel- 
phia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Data Sheet, 3.6-7, on tie ElectroxiK Mixture Consistency Recorder 


Honeywell 
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CONDENSED PROCEEDINGS OF THE CONDENSED BUDGET 
MEETING OF THE COUNCIL 
(Continued from page 5) Receipts Laxpenditures Deficit 
Foon TECH $59,269.99 $57.21882 $+ 2.051.17 
Gast, Texas (alt.) 12 063.50 16 248.26 417976 
N. W. Desroster, Indiana National Headquarters 20,911.25 18.776.00 + 2,135.25 


DD. M. Gray, Pittsburgh 
6. The Council, by unanimous vote extends to the 


7 Present, But Not Voting (ireat Lakes Section the appreciation and thanks of the 
Institute for the verv excellent manner in which the 
1952 Anmmal Meeting was conducted which resulted 
in the realization of the very substantial sum of $9,000 


K. Bates, Treasures 
\. N. Prater, Assistant Treasurer 
Lawrence, Executive Secretary 


M.S. Pererson, Editor and a $500 Cardex Machine 
W. Ff. Geppes, Guest 7. The Council, by unanimous vote, extends to the | 
BLANCK, Guest editor of the Journals the Institute’s thanks and ap 


preciation for the high standard attained during the 
past vear and requests that the Editor pass on to his 


10:00 A.M. by 


The meeting was called to order at 


President Proctos editorial Boards this expression of thanks and apprect 
1. It was moved, seconded, and carried that: ation 
(a) Responsibility for Annual Meetings of the & The Council by a two-thirds (2/3) majority vote 
Institute shall he vested in the Exeeutive Committee directs that the following proposed amendment to 
of the Council Sections 1 and 7 of the Constitution be 


(bh) The Executive Committee shall have author submitted to the membership for vote 
ity to fix the sites of \nnual Meetings and determine Phat the Treasurer of the Institute be made a mem 
policies pertaining to the conduct of these meetings her of the Executive Committee 
ic) The Executive Committee may assign re O It was moved, seconded, and carried that M1 
sponsibilities and authority to carry out these policies Bernard C. Martin be elected a Professional Member of | 
(d) The responsibilities of the Executive Com the Institute 
mittee with respect to Annual Meetings becomes 10. It was moved. seconded, and carried that the 
effective with the adoption of this resolution question of establishing an annual achievement award 
(e) Any changes in current policy shall not be for female food technologists be submitted to the Com 
come effective until the 1955 meeting mittee on Awards for study and recommendation 
(f) The Executive Committee shall accept in gen 11. It was moved, seconded, and carried that Aksel i 
eral the recommendations made by the current Com (3. Olsen be appointed Treasurer and Arthur N. Prater | 
mittee on Annual Meetings and the Council delegates re-appointed \ssistant Treasurer of the Institute 
to the President of the Institute authority to resolve 12. It was moved. seconded, and carried that the 
any differences of opinion that may arise incident to resignation of Aksel G. Olsen as a Councilor-at-Larg¢ 
the interpretation and implementation of these recom ite accepted effective at the close of the Business Meet 
mendations Uhis to he completed not later than ing of the Institute on Wednesday, June 24, 1953 
September 1, 1953 13. It was moved, seconded, and carried that May | 
2. It was moved, seconded, and carried that the nard A. Joslyn be elected a Councilor-at-Large to fill 
President appoint a committee to study the matter of a the vacaney created by the resignation of Aksel G 
fixed date for Annual Meetings of the Institute. The Olsen \ 
report and recommendations of this Committee to be 14. It was moved, seconded, and carried that Charles . 
a submitted prior to the next semi-annual meeting of the S. Lawrence be re-appointed Executive Secretary and 
Executive Committee Manan Gilchrist be re-appointed Assistant Execu 


4 3. It was moved, seconded, and carried that effective tive Secretary 

Sie with the 1955 Annual Meeting of the Institute, fifteen 15. It was moved, seconded, and carried that Martin 
Bs percent (15°7), but not to exceed $1,000 of the net S. Peterson be re-appointed Fditor of the Institute 
proceeds derived from exhibits at \nnual Meetings Journals 

$F shall he paid into the treasury of the Host Seetion and 16. It was moved. seconded, and carried that Roy H 
zy the remainder shall be paid into the treasury of the Walters. Oscar B. Williams and Fred H. Dellwo be 
Pk Institute appointed as members of the Babcock Committee for a 


t It was moved, seconded, and carried that $15,000 period of three (3) vears 


“a of the Institute’s funds be invested in suitable securities 17. It was moved, seconded, and carried that the 
ie and that the President, I:xecutive Secretary and the matter of keeping the names of the jurors on Awards 
ey Finance Committee determine the securities to be pur Committees secret be referred to the Committee on 
- chased Awards for study and recommendation 

4. 5. It was moved, seconded, and carried that the 18. It was moved, seconded, and carried that the 
a budget as submitted by the Executive Committee for the amount of the Blanket Position Surety Bond covering 


Fiscal Year JO53-1O54 be adopted (Continued on page 10) 
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CONDENSED PROCEEDINGS OF THE 
MEETING OF THE COUNCIL 


(Continued from page 8) 


officers and employees of the Institute who have access 
to Institute funds be increased from $25,000 to $50,000. 


19. It was moved, seconded, and carried that those 
hallots whose validity had been questioned by the 
lellers Committee because the voter failed to vote for 
a candidate for each office be counted as legal votes. 

20. It was moved, seconded, and carried that the 
President, the Executive Secretary and the Assistant 
Executive Secretary have access to the safe deposit box 
of the Institute. 

21. The Council received the reports of the various 
committees. 

22. It was moved, seconded, and carried that at all 
future meetings of the Council the reports of committees 
be first submitted to the Executive Committee for study 
and recommendation prior to submission to the Council. 

23. It was moved, seconded, and carried that the fol- 
lowing policy recommended by the Committee on 
Awards be adopted : 

In harmony with the objective of the Council to develop 

a procedure which will maintain and enhance the prestige 
and stature of the Nicholas Appert Award, the presentation 
pattern followed at Grand Rapids at the 1952 Annual Meet- 
ing and proposed for the 1953 Meeting in Boston is approved 
by the Council as a constructive measure in the fulfillment 
of this purpose, and should be continued at subsequent 
meetings. The Council charges the Awards Committee 
with the responsibility for further study of the Award 
system to determine any other factors which may be 
adopted to further the objective of improved presentation 
procedure. 

24. It was moevd, seconded, and carried that the 
Committee on Publications serve in an advisory capacity 
to the Council on overall policy and be free to examine 
and make recommendations on any matters concerning 


the publication enterprise, including the financial sup- 
port of the Journals, selection of editors and co-ordi- 
nation of all publication activities 


25. The Council received a very complete verbal 
report from Dr. F. C. Blanck, Chairman of the Ad Hoc 
Committee on Food Standards. 


NEW BUSINESS: 

26. It was moved, seconded, and carried that the 
Institute adopt the following policy with respect to H.R. 
5055, 83rd Congress: 

“The Institute of Food Technologists endorses the 
amending of Sections 401 and 701 of the Federal Food, 
Drug and Cosmetic Act so as to simplify the procedures 
governing the establishment of food standards. 

The Institute wishes to go on record as favoring the 
principle of simplification of procedures governing’ the 
establishment of food standards and the issuance or amend 
ment of food standards, without hearings, in cases in which 
no protest arises following du public announcement of 
uch proposals and it directs the Executive Secretary to so 
advise Hon, Charl Iverton, Chairman, House Com 
mittee on Interstate and boreign Commerce,’ 

27. Invitations for the 1956 Annual Meeting were 
received from the following Sections—Florida, Pitts 


burgh, St. Louis and Philadelphia. C. M. Harrold, 


10 


Councilor from the St. Louis Section stated that his 
section would be willing to be host in either 1956 or 
1957. Councilor Brissey of the Chicago Section ex- 
tended an invitation to the Institute to meet in Chicago 
in either 1957 or 1958. It was moved, seconded, and 
carried that these invitations be referred to the Execu- 
tive Committee for decision. 

28. It was moved, seconded, and carried that each 
retiring President of the Institute be presented with the 
gavel used during his term of office. This gavel to be 
suitably engraved, and further, that all Past Presidents 
of the Institute be presented with similar gavels. 

29. The matter of an Institute membership certificate 
suitable for framing was discussed at length and during 
the discussion it was pointed out that the Council in 
1947 had authorized such a certificate. It was moved, 
seconded, and carried that the Executive Committee 
take the necessary action to make these certificates 
available. 

30. There being no further business, the Council 
adjourned at 3:15 P.M. 


Secretary’s Annual Report 


1. MEMBERSHIP: 
Total paid memberships, May 1, 1952 
LOSSES: Deaths and resignations 


Dropped for non-payment 
(* of these, 73 are students) 


BALANCE 


Reinstatements (30) and New Members 

elected (556) 

Tota. Mempersuip, 30, 1953 
Net Gain for Fiscal Year '52-'53.. ne 
Net Gain for Fiscal Year '51-'52........... aan 

CLASSIFICATION OF MEMBERSHIP: 
1952 1953 or Minus 

Professional Members 2.352 2,505 plus 153 
Members............. ; . 855 958 plus 103 
Student Members...... 179 180 plus 1 


2. JOURNAL CIRCULATION : 
Tecu NoLocy: 
Member Subscriptions plus 257 
Non-Member Subscriptions plus 83 
Advertisers, Exch., Comp. 
and 


Plus or Minus 


TOTAL 4,432 


Net Gain in paid subscriptions for the year 340 


Foop RESEARCH : 
Member Subscriptions 675 plus 17 
*Non-Member Su_ scriptions 1162 minus 138 


Exchange, Editorial and Comp 20 


Porat 
Net Loss in paid subscriptions for the year 12] 


* 41% of non-member subscriptions are Foreig: 


The foregoing indicates that comparatively few of our mem 
bers are interested in Foop Researcun (18.5% ) and the drop in 
Non-Member subscriptions (10.6%) from 1952 indicates a 
waning interest on the part of Nor 

At the end of 1952, 182 Members dropped their 

Fooo Research. However, a considerable number of new 


Member subscribers 
subscription 


(Continued on page 12) 
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The ORIGINAL 
Quaternary 
Ammonium 
Germicide 


feg U S Por Of ond Conede 


SANITIZING AGENT 


to do a more effective sanitizing job 
throughout your plant! 


eet th 


In the Food Industry the importan.¢ 


of using only the best in sanitizing 
methods ennnot be Wwer-emphasized 
In Roeenl, the « quaternar 
immonium germicide, the food indus 
try is offered a sanitizing agent that 
is luboratory eontrolled sand tested i 


The uniform qualits f Rows 


iniformiy good results i 
proper sanitizing jot 

Fetri dish showing colonies of bac- Petri dish showing no bacte: Roceal is a powerfu rerimiciade ly 
teria before the use of ROCCAL growth after the use of ROCCAL. ; 1 il ‘ 

recommender dilutions 


USES IN FOOD INDUSTRY | START USING ROCCAL TODA) 

@ STORAGE BINS @ WASH ROOMS you ll find that better sanit WIS | business. 
@ FREEZING UNITS ° 

———— * RINSE FOR HELP Samples and Literature on Request 

@ TANKS 

@ AIR CONDITIONING SUBSIDIARY OF STERLING DRUG INC 


AND COOLING 
SYSTEMS 
@ WALLS AND FLOORS 


1450 Broadway, New York 18, N. Y. 


Offices ‘n principa te 


“he 
= 
This 8 Op 
Seis Wt, ] 
"Ce 
y 
| 
\ 
= 
yi 


FOOD TECHNOLOGY, AUGUST, 1953 


CONDENSED PROCEEDINGS OF THE Foop Reskarcu 
MEETING OF THE COUNCIL 


d from page 10) Vonth Copies Produced Mfg. Cost 


May-June 2,218 $ 1,994.40 
has happened in previous years but July-Aug 1,965.51 
. | do subscribe to the Journal . pt Oct 2.117 1 089.37 64 
\ part of the decrease in Non-Member subscriptions and Jan.-Feb. "53 2,380 1,631.62 % 
My increase in| Member subscriptions is due to Libraries dropping Mar.-Apr 2,100 2,428.93 144 


a Non-Member subscription and having an Institute Member 
take the Journal for the Library at the member's reduced rate lorans 13.344 $11,358.10 668 
We receive numerous requests from Librarians to have some 
Member's copies of Fooo KResearcu addressed to the Library 

boom Keseancn operated last y it a net loss of $3,564 31 


Unit Cost (per copy) S ORS 
Cost Per Page 17.00 
Present indication are that 1 lo for the fiscal year Total pages budgeted, 592; total pages produced, 668 
1953-1954 will be as great or greater 
\t present cost d subscription rate it is impossible CHARLES S. Lawrence 
make this Journal self-supporting This matter has been dis Executive Secretary 
ed with our Printer, Mr. Garrard, and it is his opinion that 


the only way by which a journal of this type can survive at STATEMENT OF AUDITORS 


pre ene produc le ve ! hy ubsidy or securing Editorial 

and Administrative servic vithout cost. Fooo ResearcH was GEORGE V. ROUNTREE & CO) 
published for tifteen year vith Editorial and Administrative CertTiriep Pustic ACCOUNTANTS 
ervices on a “tor tree” basis and broke even or showed a slight 208 SoutH La Satie STREET 
profit CHicaco 4 


one S 4 
PRODUCTION Pelephone tate 2-O116 


boop 


Vonth ed Mfg. Cast No. Pau » Sto Institute of Food Technologists, In 
May—’'52 276474 176 West Adams Street 


2518.26 Chicago, Hlinots 


July ~ 2,585.81 In accordance with instructions received, we have audited 
\ugust of J0.48 the accounts and records of Institute of Food Technologists 
September 2.924. WW . Inc. for the year ended April 30, 1953. Statements attached set 
etober 2.159.435 - forth the results of our examination. examination was 
November 2,500.3 made in accordance with generally accepted auditing standards 
December 640.00 . and accordingly included such tests of accounting records and 
Jan 53 2890.79 
such other auditing procedures as we considered necessary im 
February 2.80212 the circumstances 
March aI 0=.94 In our opinion, the accompanying Balance Sheet and related 
April 2,979.42 5 lt i Stateme lv tl | 
ome ane xpense Statement present tairly the financial post 
ee tion of Institute of Food Technologists, Inc. at April 30, 1953 
Porat er = . and the results of its operations for the year then ended, u 


Unit Cost (per copy) $ 0.609 conformity with generally accepted accounting principles applied 
Cost Per Page 35.41 on a basis consistent with that of the preceding year 


Total pages budgeted, 912; total pages produced, 920 GeorceE V. Rountree & Co. (Signed 


INSTITUTE OF FOOD TECHNOLOGISTS, INC. 
BALANCE SHEET 


\pril 30, 1953 


Current Assets ASSETS 
Cash m bank 
(seneral tund 


Operating fund $61,009.72 


\ccount receivable 


Garrard Press $2,863.10 


Investment 
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Time to 


double check 
VANILLA 


Quality 


PURE VANILLA EXTRACT 


Many manufacturers today are revising their vanilla 


flavor formulations, and this is the time to put the stress 
on quality — make a change for the better. The trend PURE VANILLA 4X 

is back to real vanilla taste and the standard Alva 
vanillas have been doing just this job for years. VANILLA-VANILLIN 


The best pure extract extended with vanillin 


in selecting any vanilla, pure or imitation, double check IMITATION VANILLA 4X 


it with the finest pure vanilla extract. Then buy the best 
you can afford. IMITATION VANILLA 4X (Special) 
An inexpensive grade, eacellent for specialties. 


With the changing vanilla picture it is important that IMITATION VANILLA 


A clean, br ant flavor, fine as a chocolate stretcher 


you check the famous Alva vanillas. There are many to 


suit your needs, both pure and imitation. The Alva 
VANILLA SUGAR (Imit.) 


laboratories are eager to help. Send us your problem. A dry imitation bean powder 


VAN CAMERINGEN-.AAAEBLER, Inc. 


521 West 57th Street, New York 19, New York 
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Membership dues 27,763.15 $13,881.57 SI3.881.58 
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lotal 15,890.80 57,703.53 16,587.42 


Net Income for Year 


Carried to capital account 14,853.46 7396.01 11,021.76 3,564.31 


if 


at 
ie 


does it \ (i 


Now Introducing 
Monoglyceride* Stabilizers — TYPE C 
The Original eco 
nomical, all. 


Purpose sod, 
“Uble a 
edible fats —for lard and 


Both Oil-Soluble 
Propy| Gall. Old at 
by Gries Lecithin.¢ “ontaing 
SOlves by easy Patented 
Sy SUrring, 


and Water-Dispersable! ‘ 
TYPE M. * «In this formula Monog! 


lace Le ithin as the « ] blizer rf 


ity. New Gallate for 
“G.4" 4: 

» like iffith angi. 

anti- 
comes p ‘ naturally b 

0. (Pg 

t-dispersable, 


Sta 
ac (ar 
“hplied for. ) aking eter 


—with a Mc 
Stead of L 
content, 


“G-4" anti 
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formulas—all are non-reactive 
with iron. Packed safely in or- 
dinary steel drums. No deposit. 


We'll be glad to consult with you and assist in selecting 
the proper antioxidant for the most practical and profit- 
able stabilization of your products. Tell us your problem. 


THE 
LABORATORIES, INC. 


In Conade — The Griffith Laboratories, itd 


CHICAGO 9, 1415 W. 37th St.» NEWARK 5, 37 Empire St.» LOS ANGELES 58, 4900 Gifford Ave. - TORONTO 2, 115 George St 


Laboratorios Griffith do Brasil, S.A.—Caixa Postal 300 Mogi das Cruzes, Sao Paulo, Brasil 
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Food Technology 
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\nnual meeting expense 
Contingencies — President’ 
Office furniture and equipment 
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Subseriptions —bood Research 12,001.11 12,069.00 
Advertising Food Technology 48 488.44 35,689.00 
Advertising -Food Research 824.40 799 80 
Income from annual meeting 8,714.02 5,000.00 
Sales back issues of journals 477.79 400.00 
Sales- mailing lists 416.33 150.00 
Sales of IFT seals 5.50 
Monsanto Award 100.00 100.00 
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for Faster, More Uniform Processing 


DIASTASE PROTEASE 


Rohm & Haas enzyme products, carefully prepared and standardized, are diversified 
tools in the hands of food technologists. They supplement the action of naturally 


occurring enzymes, providing faster, more uniform processing of : 


STARCH — PECTIN —GELATIN—BREAD~—DAIRY PRODUCTS 
FISH—SYRUPS—FRUIT JUICES— WINE 


These industrial enzymes are available in commercial quantities or can be made 
available on relatively short notice. Where can you use them? 


For full information, write Dept. 


CHEMICALS FOR 


ROHM £ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Kepresentatives in 


F-1 for details, describing your 


particular problem. 
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Excess of Receipts Over Disbursements 


Regional Section News 
MARYLAND SECTION 


lhe May meeting of the Maryland Section of the 
Institute of Food Technologists was held at the Univer- 
sity of Maryland at College Park, on Friday, May &, 
1953. The members of the Section were the guests of 
the Student ¢ hapter 

lhe meeting began at 4:00 1’. M. with a tour of the 
Horticulture, Bacteriological, and Dairy Buildings, as 
wellas the LS. bish and Wildlife Service Building on 
the campu \t 7-00 TM. an excellent dinner, pre 
pared by Mrs. Tlenry Dorn and her group the 
Student Chapter, was served; 71 members and guests 
vere present 

lor, Walls, who acted as master of cere 
memes, introduced the speakers. The first speaker was 
Dr. (orden Cairns, Dean of Agriculture, who spoke on 
the scope and variety of the extension work and services 
offered by the University. Tle was followed by Dr 


Maul Nystrom, Director of Instruction in Agricul 
ture, and Director of the school of Agricultural Eco 
nonves and Marketing who spoke on the functioning of 
these school Ihe last speaker was Dr. I. C. Haut, 
Ihrector of the Marviand Agricultural Experiment 
tation and Director of the Llorticulture Department, 


vho spoke on the progress in agricultural research at 
the Lomiversity 

Phe June meeting was held at the Commissary of the 
Hot Shoppes in Washington, D. ¢ The manufacturing 
and preparation facilities of the company were viewed 
by the members tn attendance. Dinner was held at one 
of the Hot Shoppe Units after which those present were 
iddressed by three members of the staff on Food Prepa 
ration, Food Procurement and Records in Cost) Ac 


counting 


18 


3? 428.8] 297 31.20 2 697 
10,845.31] 9 190.50 1654.8] 
11.137.42 9,822.25 315.17 
41.28 41.22 (i 
708.20 671.50 671 
832.45 830.00 
2096.42 2,200.00 103.58 
2 500,59 2 500.00 
6.096 00 6 600.00 04.00) 
7. 466.08 7.466.607 
1,142.9] 1200.00) 71 
$10.27 750.00 5397 
7,979.19 R500) I45.8] 
529.77 500.00 29.77 
H05.25 1.00.00 7 
589.24 1,000.00 $100.76 
619.34 600.00) 19.34 
1180.9] 75000 130.90] 
100.00 100.00 
87,700.05 83,578.34 $181.71 
16,439.05 648.04 17.07.00 


The respective speakers were: Mrs. Iva Savage, Mt 


William Wood and Mr. Howard Johnson 


PERSONNEL 


Dr. A. Hany, Technical Director, The Gritfit! 
Laboratories, Inc., Chicago, Hlinois, has been elected 
Chairman-Elect) of the Chicago Chapter. Americas 
Institute of Chemists. Dr. Hall is a charter member of 
the Institute of Food Technologists, has served as 
member of the Executive Council, and is presently 
Councillor at Large. For many vears he has been active 
in the Chicago IFT Chapter and is well known as at 
outstanding chemist in the food industry 


Books 


Koop AND PoPpULATION AND OF 
INpustriES IN INpta, Central Food Teehnological 
Research Institute, Mysore, India, 1952. 357 pay 

The sharp contrast in food problems in India as com 


pared to the United States is immediately evident in 
this book. Food technologists are concerned with ce 
veloping techniques which will make items not pre 
viously used as food, palatable and acceptable; wit! 
reducing food losses and wastage in surplus areas 
seasons ; and in helping to expand food production 

The book includes the papers and proceedings 
two symposia, one on food and population and the 
second on the development of the food industries. —\ 
large number of Indian public officials and food indus 
try leaders appear to have participated, and the volume 
provides a picture of their thinking on these issues 

he first symposium shows clearly two points of view 
on the race between population growth and food pri 


(Continued on page 20) 
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Books 


(Continued from page 20) 

duetion. \ number of papers argued that positive 
checks on population growth were the only alternative 
to famines, and/or the indignity of food gifts from 
abroad and a heavy food drain on foreign exchange 
(Governmental efforts were called for. Another group 
argued that there were substantial opportunities for 
increasing agricultural production on existing culti 
vated areas and through irrigation. Also there were 
other products whieh were used for food in earlier and 
in famine periods which housewives could use and 
should be using. The government should encourage 
production and better home utilization 

But regardless of their pessimism or optimism for the 
15 te 30 year period all appeared to agree that in the 
short run food supplies would press hard on population 

Phe second symposium is a systematic review of the 
status of food industries in India, beginning with three 
general papers on a survey, planning and the urgent 
need for developing the food industry. Papers then dis 
cuss food technology with reference to fruits and vege 
tables, sugar, military needs, flour milling, food yeast, 
biscuits ( British detinition), cocoa and chocolates, anti 
oxidants and storage, vanaspati (hydrogenated vege 
table oils), fish, glucose from tapioca starch, vegetable 
oils, refrigeration of perishables, the groundnut (pea- 
nut), utilization of minor fruits plus several papers on 
technical assistance and personnel. Both symposia were 
followed by short discussions which are also published. 

lo food technologists this book is of interest in pre- 
senting Indian points of view on India’s pressing food 
and population problem, and in the second part in giving 
information on the current status of the food industry, 
and beliefs as to future needs and trends in develop 
ment 
Michigan State College LAWRENCE WIUTT 


Engineering College Research Couneil, Review oF 
Current Researcu AND Direcrory of IN 
stiretions, 1953. American Society of Engineering 
Education. Price $2.50 

Phis paperbound volume of 330 pages, latest in the 
series of biennial editions reporting research in all 
branches of engineering and mest related fields pro 
vides 5000 entries of research project subjects a 
goodly number in or related to the food field; names of 
administrative officers; policies governing research 
projects and contracts ; special conferences and short 
courses research expenditures; and other information. 
Phe data were collected from 103 institutions, the major 
engineering schools in the United States. The volume 
should have sutherent reference value for food technol 
ogists to justify its being acquired by the technical hh 
braries of food researeh organizations. It may be ob 
tained from V. Neilly, Secretary, [Engineering 
College Research Council, 103 Mechanical Engineering, 


Phe Pennsvivania State College, State College, Penn 


svivania 


Research and Development \ssocrates, (OM Food 
and Container Institute, Ine. “Stability of Shortenings 
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in Cereal and Baked Products”, Series I, No, 2, Foop 
OM. Foop axp Contatner ENSTITUTH 
SurRVEYS oF PROGRESS ON MILITARY SUBSISTENCI 
Propeems. Available at cost, $1.00 


The second in the series of SURVEYS OF L’ROGRESS ON 
Mitirary Sursistence this 46-page bro 
chure entitled “Stability of Shortenings in Cereal and 
Baked Products” is comprised of papers presented by 
members of the staff of the Quartermaster Food and 
Container Institute, scientists from the U.S. Depart 
ment of Agriculture's Northern Regional Research 
Laboratory, and research workers from industry labora 
tories. Objectives of the January 1953 conference were 
(a) to review the problem of stability in cereal and 
haked products with special consideration of the role of 
shortenings, (b) to discuss current technical advances 
in the development of antioxidants, transesterification 
for animal fats, and improvements in the processing of 
sovbean oil, and (c¢) possibilities of increasing the short 
ening resources available to the Armed Forces. Papers 
by Donald K. Tressler, Robert ©. Larsen, Junius M. 
Melntire, T. Spannuth, C. Morris, Bailey 
and J. C. Cowan were presented at the first session, pre 
sided over by Reed T. Milner, Director, Northern Re 
gional Research Laboratory \t the second session, 
William F. Geddes, Chairman, papers by J. Micka, 
T. FE. Hollinshead, and W. Hl. Goss were read and dis 
cussed. Dr. Kraybill provides a brief foreword 
for the conference papers. M.S. P. 


PASSING OF HARRY McCORMACK 
ENDS NOTABLE CAREER 

Professor Harry McCormack, 76, died June 8. Until 
his sudden illness, he had been active as Technical Edi 
torial Director of Food Processing and Chemical 
Processing magazines, his function being the investig: 
tion of technical problems in the food and chemical 
fields and directing the preparation of information 
thereon 

He was nationally known to Food Technologists and 
Chemical Engineers, and for 38 years served as Dh 
rector of the Chemical Engineering Department of 
Mlinois Institute of Technology and the Armour Re 
search Foundation 

Professor McCormack held degrees from Drake Umi 
versity and the IHlinois Institute of Technology. He 
was an active member of several food and chemical 
technical societies. Among these were the American 
Institute of Chemical Engineers, and the Institute of 
Food Technologists. This March, the American Chen 
cal Society honored him for his fifty years of mem 
bership 

\mong his many accomplishments over the past fifty 
vears, Professor McCormack was instrumental in setting 
up the milling and baking standards for flour, which are 
still used today, \s a leader in the concept of a unitied 
science of chemical engineering, he had co-authored the 
hook, “Application of Chemical Engineering.” 

He is survived by his wife and three sons: Ralph, 
Robert, and John. 
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Selected Abstracts’ 


ANALYTICAL METHODS 


Amino acids in cane juice and cane final molasses. 

KowKapany, G. N., Binkiey, W. W., Worrrom, M. I 
!. Agr. Food Chem., 1, 84-7 (1953) 

Cane blackstrap molasses contains as much as 50 to 60% sim 
ple sugars. Recovery of these sugars in sucrose production is 
not economical because ot the presence ot substances formed 
trom reaction of the sugars with amino acids of sugar cane 
juice. Chromatographic procedures were applied to this juice 
and its corresponding molasses to identify the responsible amino 
acids. Two-dimensional, ascending paper chromatography indi 
cates the probable presence Of asparagine, aspartic ac id, wluta 
mine, glutamic acid, glycine, alanine, valine, leucine (or iso 
leucine), serine, tyrosine, and y-aminobutyric acid in Florida 
cane juice and (except serine, tyrosine, and glutamine) in its 


corresponding tinal molasses 


Further studies on the separation of the borate complexes of 
sugars and related compounds by ion-exchange chro- 
matography. 

Zus, L. P., Kaya, J. H., ann G. M. J. Am 
Chem. Soc.. 75, 1339-42 (1953) 

Further studies were made on the sepn. of sugars and related 
compds. by the ion-exchange chromatography of their borate 
complexes on strong-base anion exchangers. Sugars known to 
occur in complex mixt., such as those obtained from plants, 
were studied with regard to their elution characteristics. The 
following compds. were included in this study: raffinose, rham- 
nose, stachyose, sorbose gentiobiose, melezitose, melibtose, 
turanose, sedoheptulose, sedoheptulosan, dulcitol, sorbitol and 
mannitol. A procedure for the removal of borate from the iso 
lated sugar-borate complexes is presented as part of the process 


for recovery of the pure sugar 


Identification of flavonoid compounds by filter paper chro- 
matography. 

CasteeL, H. W., anno Wenver, S. H Inal. Chem., 25 
508-9 (1953) 

The colors produced by chromogenic sprays when considered 
in conjunction with the Rr value often aid in the tentative classi 
fication of an unidentified flavonoid pigment into one of the 
major subdivisions of flavonoid compds. The colors produced 
on paper by chromogenic sprays and certain of the newly 


studied flavonoids were also detd 


Determination of fluorine in plant materials. 

RemmMert, L. F., Part r. D., Lawrence, A. M., AND 
McBurney, E. H Modifications of the method for detg 
fluorine are proposed. A new procedure permits correction of 
the substantial errors which may be encountered when forage 


materials contg. large amts. of silica are analyzed 


Direct semimicrodetermination of oxygen in organic substances. 

Hinker. R. D.. ann Raymonp, R Inal. Chem 470-9 
(1953) 

An improved app. and procedure were developed to overcome 
interference due to hydrogen in the Unterzaucher method, to 
permit accurat analyses ot ubstances of both low and high 
oxygen content, and to reduce the time required for analysis 
Carbon monoxide formed in the pyrolysis ts oxidized with 1odine 
pentoxide, the resulting carbon dioxide is absorbed in a measured 
alkali nd the excess 1s back-titrated with 


ifter pptn. of the carbonate tormed with barium 


results are obtamed over the range of 0.05 
utilizing sample wt of 15 to 350 mg. and a 
»45n 


* These Selected Abstracts are made available to Foop TrecuNotocy 
through the cooperation of Associate Editor H. A. Campbell and the General! 
Foods Corporation of New York, N. Y. The abbreviations found in these 
abstracts are similar to those used by Chemical Abstracts 


Apparatus for measuring gas permeability of sheet materials. 
Brusaker, D. W., AND KAMMERMEYER, Inal. Chem., 25 
424-6 (1953) 
Che operation of the app. is based upon the principle of meas 
t. pressure and temp 
ded The signih 


uring a change in vol. at condit 
[ypical permeability data obtained are incl 
cance of the app. and procedure lies in its general applicability 
and in the tact that results may ybtained rapidly and with a 


high degree of accuracy 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Keep liver alive for hours. 

Science News Letter, 63, 149 (1953) 

\nimal livers are now being kept alive outside the body for 
6-8 hrs. by mechanically circulated oxygenated blood. As a 
result, scientists believe they can get important clues to possible 
diet and gland clauses of artery hardenings, for these test tube 
livers can continue to make blood plasma components identifiable 
by radioactive tracer methods. The lipoproteins of the plasmas, 
now the center of interest in the attack on artery hardening, are 


made in the liver 


Inhibition of tumor growth by D-glucosamine. 

QuasteL, J. H., anp Cantero, A. Nature, 171, 252-4 (1953) 

Expts. were carried out to observe the effects of the adminis- 
tration of D-glucosamine to mice bearing the tumor sarcoma 37 
The results indicate that at conens. of D-glucosamine which 
produce no adverse effects on the normal animal, and which 
give no signs of shock or toxicity, a marked inhibitive effect on 
the growth of the tumors takes place. The survival rate of the 
tumor-bearing animals is practically doubled, while the value 
for the activity of liver catalase, which is lowered in the 
presence of tumors, is considerably increased after D-glucosa 


mine administration 


Observations on the fate of ingested cholesterol in man. 

Biccs, M. W., Kritcuevsky, D., Corman, D., Gorman, 
J. W., Jones, H. B., LinpGren, F. T., Hype, G., ann Lyon, 
Tr. P. Circulation, 6, 359-66 (1952): Biol. Abstr., 27, 551, No 
S868 (1953) 

Pritium-labeled cholesterol was used to study several aspects 
* exogenous cholesterol metabolism in man The rate and 
magnitude of the appearance of ingested cholesterol in the vari 

blood compartment vas followed Fecal excretion of the 


labeling material a measured Cholesterol of dietary origin 


was demonstrated in a human atherosclerotic aorta 


Protective effect of adrenal steroid administration on irradi 
ated mice. 
Miranp, | \., REINHARD, M. AND Gorrz, H. | Pro 


Soc. :xptl. Biol. Med., 81, 397-400 (1952 

Mice receiving 500 r head radiation and primed before or 
atter radiation with cortisone or desoxycorticosterone showed 
evidence that both of these compds. afford protection from the 


lethal effect of 1tonizing radiation 


Mobility of skeletal phosphorus in a mature dairy cow as de 
termined with radioactive phosphorus. 


\. KreEIBER, M itu, A. H RALSTON 

Radioactive P Va { ted mtravenously to measure the 
labile” phosphorus por in) the keleton of a mature, lactating 
\utorad rat iSSa ndicated that thi 
ibile pool extended throu it the skeleton but its distribution 


Competitive action of isonicotinic acid hydrazide and vitamin 
B. in the formation of indole by E. coli. 
M.. k () M. Nature, 170. 803 


to Mie oxveet 
total analysis 
(19 
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Isonicotinie acid hydrazide was shown to act on trypto- 
phanase as an antimetabolite against its coenzyme, pyridoxal 
phosphate, in E. colt. Pyridoxine in large doses caused recovery 
of growth, indicating competitive inhibition of the coenzyme by 


the hydrazide 


Stepwise degradation of polypeptides from the carboxy] end. 
SOISSONNAS, R. A. Nature, 171, 304 (1953) 
The decarboxylation of a-N-acylpolypeptides by  anodi 
degradation on a micro scale is described, This technic could be 
used to det. the sequence of amino acids in a polypeptide chain. 


A chromatographic investigation of the amino acid constitu- 
ents of normal urine. 
Sremn, W. H. J. Biol. Chem., 201, 45-58 (1953) 
Ninhydrin-pos. components of the urine of young adult males 
were detd, by chromatography on colymns of Dowex 50. The 
quant. values for the types of amino acids capable of detn. are 


recorded 


Activation of enzymes by chelating agents. 

AitMANN, S. M., ann Crook, FE. M. Nature, 171, 76-7 
(1953) 

Evidence is presented to show that the Keilin horse-heart 
succimoxidase is activated im the presence of histidine, pyro 
phosphate, 8-OH-quinoline or versene by virtue of their ability 
to form chelates with heavy metals, thereby removing the metals 
from the enzyme system. For example, versene counteracted 
the inhibitory effects of copper and zine by chelation 


Assay of botulinum A toxin with goldfish. 

Cartwricnt, T. Laurrer, M. A. roe. Soc. Exptl 
Biol. Med., 81, 508-11 (1952) 

\ method was established for the assay of botulinum A 
toxin in goldfish. When 10 fish were inoculated per diln. and 
the diln. interval was 10-fold, the end point distribution was 
found to have a standard deviation of about 0.24 log unit. The 
end point in fish at 37° has approx. the same value as that in 


BOTANY 


Occurrence of malonic acid in plants. 

Bentiey, L. BE. Nature, 170, 847-8 (1952) 

Malonie acid was detected im the leaves of a large variety of 
plants, the highest conen. being found in the Leguminosae and 
the Umbelliferae. The acid was isolated and crystd. from the 


leaves of the runner bean, ’haseolus coccinens 1 


NUTRITION 


Studies to determine the nature of the damage to the nutritive 
value of some vegetable oils from heat treatment. III. 
The segregation of toxic and non-toxic material from 
the esters of heat-polymerized linseed oil by distillation 
and by urea adduct formation. 

Crampton, W., Common, R. Farmer, A. Wetrs 
\. ano Crawrorp, J. Nutrition, 4%, 333-46 (1953) 

Heat polymerization of alkali-retined linseed oil results in 
the formation of monomeric acyl radicals whose esters can be 
distd. at low pressures but which do not form urea adducts 
These esters are highly digestible when caten but are not 
utilized for growth. The esters contain a small proportion of 
hydroxyl groups, but are apparently mainly esters of “eyelized” 
or branched structure. When a fraction consisting essentially 
of these esters of “eyelized” monomeric acids comprises as much 
as 10¢¢ of the diet, it renders the diet “toxic.” The harmful 
effect is measurable when this fraction comprises 2.5 ot the 
diet. The effect is aseribed tentatively to the “evelized” mono 
meric esters as such, rather than to the small proportion of 
hydroxy acid present in this and other fractions. Dimeric acyl 


radicals are also formed on heating linseed oil at polymerization 


temp. A fraction consisting mainly of the esters of the dimer 
acids is non-toxic, but this material is largely unabsorbed from 
the gastro-intestinal tract. Esters of straight chain monomer 
acids (1.e., capable of forming urea adducts) are apparently as 
nutritious as are esters prepd. directly from normal unheated 
triglyceride oils which, in turn, are but slightly inferior to the 
triglycerides of normal food 


Cottonseed meals: influence of processing on protein values. 
Sure, B., Eastertine, L., Dower, J.. anp Cruvur, M 
Agr. Food Chem., 1, 82-4 (1953). 

\ biol. study was made of the protein values of three cotton 
seed meals and one cottonseed flour as influenced by different 
methods of processing, using the albino rat as the exptl. animal 
The protein efficiency of these meals and flour was investigated 
by the rat growth method at 10, 8, and 5% levels of protein 
intake. The best product from the standpoint of protein eth 
ciency was the one which was solvent-extd. and had no heat 
treatment. The cottonseed flour which had the most drasti 
heat treatment showed the poorest protein efficiency. The biol 
value of the proteins in this product was improved by the addn 
of lysine and methionine, which had been either partially cde 
stroyed or made unavailable during processing 


Enzymatic liberation of amino acids from different proteins. 

Denton, A. E., Exvenyem, C. A. J. Nutrition, 49 
221-9 (1953) 

It was found that the rate and extent of liberation of amino 
acids from beef, casein and zein, when measured chemically 
were approx, the same, with beef being hydrolyzed slightly 
more rapidly than the other two proteins. Wide variations 
occurred in the hberation of amino acids from the proteins 
when measured microbiologically ; however, it again appeared 
that beet was hydrolyzed slightly more rapidly than the other 
two protems. Microbiologically available arginine appeared to 
be liberated from all proteins studied very rapidly during the 
pepsin stage of digestion 


Attempts at improving the biological value of wheat protein 
with lysine or yeast and a comparison with oat protein. 

Cremer, H. D., Lane, K., ann Kuuik, U. 
chem. Zeitschr., 322, 58-67 (1951); Biol. Abstr., 27, 563, No 
5997 (1953) 

The biol. value of wheat bread (flour 80% mulling, 1.80 N) 
was on the av. 40.5. Baking with an addnl. 0.8 g. pi-lysine in 
creased the biol. value somewhat but adding the lysine in soln 
increased the biol. value considerably. Baking the bread with 
1-2 dry yeast increased its biol. value only for subjects which 
showed a low value. Oat flour of the same N content as the 
wheat flour gave an av. biol. value of 65.5, considerably greater 
than for the wheat flour 


The influence of various carbohydrates on the utilization of low 
protein rations by the white rat. I. Comparison of su 
crose and cornstarch in 9°) casein rations. 

Harper, A. E.. anp Katayama, M. 
261-75 (1953) 

Fhe influence of sucrose and that of cornstarch on the utili 
zation by the white rat of low casein rations supplemented wit! 
methionine were detd. Cornstarch supported better growth ot 
rats receiving 9¢¢ casein rations than did sucrose. The growth 
differences were eliminated by increasing either the level of 
casem or the levels of 5 essential amino acids in the sucrose 
ration but were unchanged when liver ext. was included, whet 
the quantities of the B vitamins were increased, or when cer 
tain non-essential amino acids were included. The growt! 
rats fed low casem rations deficient in methionme was 
shown to be better when cornstarch was substituted tor 
as the source of carbohydrate. The growth differences observed 
are apparently due to the availability of greater quantities 
certain essential amino acids when sucrose 1s replaced by cort 


hay 


starch. It seems improbable that intestinal microorganisms 


a significant role in this regard and it 1s deemed more hi 


(Continued on page 26) 
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you're invited... 


We cordially invite you to sample a 


product of Givaudan’s creative imagination in the 


J development of different and distinctive flavors... 


, Imitation Coconut 


Its excellent stability, high concentration and 
faithful reproduction of the natural flavor are the result 
J of Givaudan experience ... more than a 
half-century of leadership in the field of 


aromatics, so basic to fine flavors. 


Samples on request. 


330 West 42nd Street - New York 36, New York 


Branches: Philadelphia +» Boston + Cincinnati 
Detroit » Chicago « Seattle + Los Angeles 
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Add Nutrition-Appeal to Your 


Vegetable Fat Krozen Dessert 


® Give the vitamin-conscious housewife full 


nutrition value in your vegetable fat frozen des- 


serts...then watch sales rise! 
By making your product stand up favorably Pfizer 


nutritionwise against more expensive desserts, 
Vitamin A can be an effective sales maker. And 


Vitamin A fortification costs so little...as little o @ 
as a quarter cent per gallon of dessert produced! | “3 
Pfizer Vitamin A Acetate in vegetable oil is 


ideal for incorporation in vegetable fat frozen 
desserts. It shows no significant loss of stability 


during dessert processing or storage and imparts 
no off-flavors or aromas. You can buy Vitamin A 
Acetate in bateh-size cans to fit your particular 
requirement. 

Write to Pfizer, one of America’s basic Vitamin 
A producers, for authoritative information. Ask 
for technical data sheets on Vitamin A for frozen 


desserts. 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N. Y. 


Branch Offices: Chicago, Ill.; San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga 
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Sterilization of plant and equipment with the 
dioctyl-dimethyl-ammonium-ion in aqueous solution 
has been studied in relation to yeast infection. Modi- 
fied Chick-Martin tests have been carried out in fruit 
juices, containing known amounts of dioctyl-dimethyl 
ammonium-ion and strains of yeast cells. 


(Quaternary ammonium compounds are derivatives of 
the ammonium radical wherein the hydrogen atoms 
of the latter are completely substituted by organic radi 
cals, the simplest example being a_ tetramethyl am 
monium salt formed by the methylation of ammonia 
itself, as shown by Hofmann in the middle of the last 


century. These compounds have the general formula 


where K,, R, and R,, are organic radicals and X 
is an anion, e.g. chloride, bromide, sulphate, hydroxide, 
et 

Very great variety in physical bactericidal) 
properties is obtained by varying the nature of R, in the 
above formula, and usually R, and R, are methyl 
groups, whilst R, and RK, may be long-chain aliphatic 
radicals, or even part of a ring-system as in cetyl 
pyridium bromide 

Yeast cell spoilage of raw-material and consumer 
products is of particular incidence in the food industry 
as a whole, and this is particularly the case in the pro 
duction of citrus juices, apple-juice and the like. In this 
respect we have studied the fungicidal properties of the 
dioctyl-dimethyl-ammonium-ion in aqueous solution. As 
a test organism 2 yeast cultures were employed, (a) a 
yeast isolated from (Gloucestershire frunt) apple-juice 
resembling “Yeast A” of Pearce and Barker (7), and 
a yeast isolated from a cask of orange juice, Messina, 
Italy, similar in character to Saccharomyces cerevista 
(Hansen). Their characters were as follows 

(a) Yeast “A” (Pearce and Barker) : 25° C. in liquid 
culture apple-juice fermentation rapid and complete in 
5 days, no surface growth, cells in wort culture oval, 
5-6.5 3.4y; colonies on beer wort gelatin spherical, 
dry, surface corragated with fringed indented border ; 
colonies cream coloured both surface and reverse 
Streak on gelatin wort agar compact, raised, surface 
corrugated, dry, edges fringed CC.) apple juice 
agar cells ovoid, to On Sy \scospores 
abundant, 4 per ase and occasionally 2, ascospores 3p 
diameter, smooth, single membrane. Ierments sucrose, 
dextrose, laevulose, maltose, slight turbidity in alcohol, 


slight growth in nitrate 


The Employment of Dioctyl-dimethyl-ammonium-ion 
Sterilizing Agent in Fruit Juice Processing 


ript received 


V. T. WALKLEY awnp R. D. WILSON 


(b) Messina Yeast 5 (Hansen) 


25° C. liquid culture wort a sediment, thin scum and 


ring, cells round, globose, ranging 3p to Sa; ascospores 


> to 4+ per asc, ascospores round and smooth ; ferments 


rathnose galactose, SUCTOSEC, maltose colomies on 
wort agar soit, moist, cream coloured, nitrates not 


utilized, growth on alcohol medium atypical 


EXPERIMENTAL 


Sterilization of pipe-lines. Five hundred mil. of unfermented 
l at pH 3.35 and containing approximately 14,000 


pple-juice 
yeast cells per ml. was poured into an 8-foot section of 142” id 
pipe line containing re il organic debris. The pipe-line was 
otated to ensure an even distributiot f yeast cells The apple 


juice was drained out and the pipe left empty for 24 hours at 


oom temperature (c. 65° | \t the expiration of 24 hours 


one end of the pipe-line was closed with a sterile bung and was 
then filled with a 1: 2000 solution of the quaternary ammonium 
compound (dioctyl-dimethyl-ammonium-ion which will) subse 


all 
quently be referred to as DDAI in this paper). The 1: 2000 
eft in contact with the entire 
internal surface area of the pipe-line tor 24 hours at room tem 
At the termination of this period the DDAI was 


ajueous solution of DDAI was 1 
perature 
drained out and the pipe line was cut into 3 sections. Swabs 


were taken from each sec 


The viable yeast cells were then enumerated 


tion and plate counts made on apple 


juice agar plates 

ifter suitable incubatior 
Repl ite experiment were cle and the yeast cell count 

estimated and averaged The re It ire recorded in Table l 

TABLE 1 

Residual yeast cells, enumerated by plate count (at 25° C.) 

from swabs taken from interior of pipe line containing 
residual organic debris 


\ Average 
tcel Yeast cells 
per cm.* 
\ 
B 176 
( 40 
The same method was apphed to a pipe line in which the in 
ternal surfa va ee trot ganic debr 
Using similar technique that described above, the pipe line 
was filled with apple-juice containing 12,000 yeast cells per ml 
drained, filled with DDAI 000 aqueous solution, and later 


{ swabs taken for plate count estimation. The results 


TABLE 2 
Residual yeast cells, enumerated by plate count (at 25° C.) 
from swabs taken from interior of pipe line 
free from. organic debris 


Average 2 

Yeast cel Yeast cells 

percm.* 
\ nil 
4 
( nil 


The organic debris were derived trom fruit juice residues 


which had formed a slight film on the interior surface of the 


pipe. The great variation in yeast cell population, as a result of 


‘ 
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are recorded in Table 2 . 
. 
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TABLE 5 


DIAL on ‘dirty’ and ‘clean’ pipe lines, is readily 


ison of fig Fable 1 and 2. At a concentra Toxicity of DDAI to yeast cells in 30°% orange juice 
MW, DDIAT the microflora by only 75% in 


ent dirty’ pipes containing organi Dilut . 
onditions, but with an initially f 

in viable yeast cells was DDAI 


DDAI in citrus juices experimentally infected with yeast cells. 
prepared from 30° solutions 


Sample ents juice were 
ucrose solution adjusti wo the pH to 3.3 


‘tive ! 
\liquots of 3 citrus juice so prepared were transferred 
erilized conical flasks and infected with a mixed suspension 
ae (Hansen), and (b) the “Yeast A” 

Known amounts of DDAIL were added, 

intervals, and samples drawn for plate 


yeast cells at specit periods 


© experiments are recorded in lables 3, 4,5, 6 


TABLE 6 
Toxicity of DDAI to yeast cells in 30° orange juice 


vith the pertinent data 


Reference to Table 3 indicates an extremely high initial con riod of exposure of test organism 18 
centration « ' t cel recorded in the ‘control’ sample as Dilut 
f ist cells remaining viable enumera 


his figure is considerably in excess DDAI 


1? OOO yea el | 
rmally encountered on plant operation, and subsequent 


(recorded in Tables 4 ind 6) were conducted with a 
wed initial yeast cell population 
| mploy ne a technique imilar to that adopted for the prepa 
ration of Table 3, the levels of the mixed yeast cell population 
vere 920 yeast cells per ml. (Table 4) ; 37,000 and 113,300 yeast 
cells per ml CTabl ); and 32,000 and 18,000 yeast cells per 


ml. bable 6) 
Time of exposure was reduced to periods of 5 minutes, 15 
minutes, and 6 hour it room-temperature (18° C.), and at the 
xpiration of the specitied time samples were taken, suitably DDAI in imitation mineral water medium. |mitation min 
diluted in’ sterile water, and petri dish plate counts prepared eral water was prepared containing sucrose, citric acid, am 
a nutrient-apple-juice agar media, Incubation was carried monium phosphate, traces of Mg., Ca salt and diluted to con 
: tain 3% sucrose with tap water. The pH was adjusted to 3.2 
ise of those plates exhibiting yeast growth (denoted and the liquid filled into sterile 10 oz. bottles, plugged with 
iy formation) no macroscopical abnormé.ity in colony cotton wool. The mixed yeast culture was prepared and_ the 
character was detected, and microscopical examination of the bottles infected with 10,200 yeast cells per ml. of the mixed 
yeast cells showed no gross alteration in essential features yeast culture. Varying concentrations of DDAI in aqueous solu 


tion were added, and after specified intervals the viable yeast 


TABLE 3 cells were estimated by plate count methods 


Toxicity of DDAI to yeast cells in 30°. orange juice 
Period of exposure of test organiam TABLE 7 - 
C. pH 3.3 Toxicity of DDAI to yeast cells in imitation mineral water 
(pH of bottled product, 3.2) 


4 hours 
Yeasts per ml 
remaining viable riod ¢ St of test organism 


alt 
DDAI 
bottle Viable veast 


cells per ml 


(Control) 
nil 


Commencing with an initial yeast cell population of 10,200 
per ml. reference to Table 7 indicates the reduction in viable 
TABLE 4 
E = cells at intervals of 6 and 24 hours at varying concentrations of 
Toxicity of DDAI to yeast cells in 30°% orange juice DDAI 


st organism at 18° C. pH SUMMARY 


4 hours at pH 3.3 \queous solutions of dioetyl-dimethyl-ammonium-ion 
Yeasts per ml exhibit relatively high reduction of yeast cell popula 


bl tions in the presence of organic debris, fruit-juice resi 


viable 


dues and fruit juices. Llowever, it is evident that in 
situations where the residual organic material takes the 
form of a surface film, for instance covering the interior 
surface of pipe lines, reduction in the effective sterilizing 
power of dioctyl-dimethyl-ammonium-ion occurs. 
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DDAL AS STERILIZING AGI 


employing solutions dioctvl-dimethyl 


ammonium-ion been unable to obtain complete 


sterilization of yeast cell suspensions at pl 3.2-3.4 in 
dilutions higher than 1: 8000, and the possibility must 
not be overlooked that toxi adsorption onto the cell 


wall is a function d ndent on the particular phase of 


cell 


development, as much as on the initial concen 


tration of veast cells pres nt 


Laboratory Preparation of Potato 
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Granules by Solvent Extraction 


E. G. HEISLER, ANN S. HUNTER, C. F. WOODWARD, J. SICILIANO anpb R. H. TREADWAY 
lcastern | tonal Research Laborator Wdelphia Penns 
(Manuscript received April 14, 1953) 

A laboratory method is described for dehydrating ’ ed under mild ¢ tions a mechamiecal stre 
mashed potatoes by extraction with organic liquids. uN l, and the called “freeze a t metl ly 
The mashed potatoes are suspended three times in the itter proce certal fy » that 


liquid; the aqueous solvent is separated from the potato 
solids by filtration after each treatment. The final fil 
ter cake contains only about 5°% moisture and is read 
ily dried by mild heat. Powder prepared by this 
method is stable, light in color, and is easily reconsti- 
tuted in water over a wide temperature range to 
mashed potatoes of good texture and acceptable flavor. 


Research and development work on the dehydration 


of mashed potatoes to powder form (granules) was 


active in England and in Europe even prior to World 


War II. The British industry produced about 12 mil 
han pounds of granules during the war. Olson and 
Harrington (7) recently reviewed the literature on 


granules 

Most of the dehydrated potatoes produced in_ the 
United States during World War II were blanched and 
] 


diced or sliced before being dried. This product was 


suitable for frying or boiling but not for mashing. Pro 
duction of granules for civilian consumption was started 
in the U.S. after the close of the war. Demand for de 


but 


hydrated mashed slowly 
steadily as more people become aware of the convenience 
that the prey the outbreak of fight 
ing in Korea, interest i yp granules has increase: 


the 


potatoes mcreasinyg 


aration offers. Since 


itato | 
product | 
\mericat 


ind research on the 


greatly because is proved successful in 


feeding troops. Four manufacturers are now 


engaged in pre duction. subject has 


heen stimulated 


GENERAL METHODS OF PRODUCING GRANULES 


The general methods employed in producing granules cor 
t cook the potat ishing ther to break the bonds 
orienting the potato ¢ g the moisture content to a 
point at w e ti I ranulated, and finally drying 
to 7-10% isture conte | ercial practice, moisture 
content is reduced t ibout by mixing previously dried 
gra es +} ma Cither me } f reducing the 
ed or use i nmer illy to a 
irtial drying, in which heat 1 
the Burea \gricultural and 
cultural Resea \dministration 

Agriculture 


JF DEHYDRATING MASHED POTATOES 
BY SOLVENTS 


vare of any previous metl of dehydrating 


liquid 


org 


rani 


Figure 1. Photomicrographs of cooked, mashed potato tis 
sue; magnification 12 Cells mounted in (a) water; (b) 
ethanol; (c) 70 ethanol; (d) ethanol 

tar ti ( il 
aque lid As th 


) 
he 
When mashed potatoes are stirred into a water-miscilkammagmmi: 
liquid. the solvent evidently enters the e« vhere it mixes with \ 
olvent is removed. The treatment is repeated until the potato 
cell have i low residual n tur cont Iter \ ch thes ine 
lried with mild heat. 1 she t rograpl cell 
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the potato cell becomes opaque. Although the reduction in 
particle size is not pronounced, some shrinkage accompanies 
alcoholic dehydration. Some broken cells can be seen in B, C, 
and D of Figure 1. Ruptured cells must be kept at a minimum 
because the presence of appreciable “free” starch in mashed 
potatoes leads to pastiness 

An organic solvent such as alcohol firms potato cells. It also 
provides a medium to keep the cells separated until dehydration 
is advanced and stickiness gone. In its ideal form, the final 
product consists essentially of discrete potato cells with a mini- 
mum of agglomerates. This is an important attribute of the 
solvent method, because the granulation step, designed to reduce 
moist mashed potato powder to substantially unicellular form, 
is one of the most difficult in the production of granules by 
thermal dehydration 

Several methods, including vacuum filtration and centrifuga 
tion, have been employed in separating the aqueous solvent from 
the potato solids 

Continuous liquid extraction and vapor-phase extraction of 
mashed potato tissue were explored briefly and abandoned for 
various reasons. Passage of the liquid solvent through a vertical 
column is slow, particularly in the early stage of dehydration 
Vapor-phase dehydration was unsuccessful because the vaporized 
organic liquid tended to pass through in channels 

The following procedure has been found convenient in the 
laboratory for dehydrating potatoes by solvent extraction. The 
potatoes are generally not peeled unless the raw material has 
an unusually tough, heavy skin. The skin is screened off along 
with the coarse material after the product is dried to a powder 
Clean potatoes are sliced into strips about 44” thick and steamed 
for 35 minutes. The potatoes are then mashed by beating for 
2 minutes at high speed in a Hobart Mixer (Model N-50)," 
with the flat beater attachment. The organic solvent is added 
while the beater moves at slow speed. The slurry is filtered 
after 15 minutes of mixing. The filter cake is broken up and 
resuspended in fresh solvent if more than one extractive step is 
to be employed 

A number of water-miscible solvents were evaluated. The 
more promising ones were tried at different ratios of solvent 
potato to compare their effectiveness in removing water and to 
obtain information on the amount of solids removed. Data on 5 
solvents are summarized in Table 1. These are results of a 
single extraction; a maximum of 2 parts by weight of solvent 
to | of wet mashed potatoes was used. Not enough water is 
removed under such conditions to permit drying the product to a 
powder 

The amount of dissolved solids increased in each case as the 
proportion of water to organic solvent was increased; Le., with 
decreasing ratio of solvent to potato. Since the suspensions were 
centrifuged after mixing and standing, data on the extracted 
solids actually show amounts of solubles separated in the liquid 
phase from the settled layer The settled layer became less 
compact and contained more liquid when less organic solvent 
was present 

The combination of sugars, morganic salts, organic acids, 
and nitrogen compounds —those compounds in uncooked potato 
that are soluble in water —ordinarily constitute about 20% of the 
total solids. It will be noted in Table 1 that the amount of dis 
solved solids exceeded 20% in some instances where the con 
centration of solvent was low. Dissolved starch contributed to 
these unusually high values. The presence of soluble starch in 
the centrifugate was proved by the todine test 

Several factors are involved in arriving at the preferred 
solvent or solvents. Acetone removes water efficiently while 
extracting relatively little of the potato solids. It distills in 
anhydrous form (advantageous for re-use of the solvent) at a 
low boiling point. However, acetone imparts disagreeable flavor 
and odor to the product. Attempts are being made to correct 
this. Methanol is reasonably good in water extraction and dis 
tills in anhydrous form. Ethanol is relatively good as an extrac 
tive solvent, particularly at the imtermediate concentrations 


"Mention of brand or trade names in this paper does not 
imply that the article is recommended or endorsed by the U. S 
Department of Agriculture over similar articles not mentioned 


TABLE 1 


One-step extraction of mashed potatoes with different 
solvents at various ratios 


Part anhyd Water Parts water Solids Solids 
solvent/part extracted, extracted dissolved, extracted, 
potate ‘ % of total part solvent ‘ % of total % of total 


Methanol 


82.3 0.32 14.7 12.2 
1.5 81.9 1.43 15.1 12.3 
1 74.3 0.58 16.0 11.9 
5 65.7 1.04 18.2 12.0 
41.9 1.32 18.3 7.7 
Acetone 
86.7 | 0.35 10.9 9.3 
1.5 R37 0.45 11.1 94 
1 76.7 0.61 13.1 10.1 
73.2 1.18 16.8 12.6 
49.5 1.57 21.4 10.5 
Ethanol 
81.2 0.33 16.8 13.6 
1.5 9.2 0.42 18.3 14.5 
! 77.6 0.62 19.8 15.4 
0.5 71.4 1.14 23.9 17.5 
5 49 0.20 138 8.4 
Isopropanol 
) 79.5 0.33 11.3 | 9.3 
1.5 83.1 0.44 12.1 | 10.1 
0.64 12.9 10.4 
5 68.2 1.10 17.4 2.0 
9 9 0.95 24.2 | 7.2 
Tertiary Butanol 
2 24.0 0.34 11.9 10.0 
1.5 80.0 0.43 12.9 10.2 
1 76.4 0.61 14.9 114 
0s 60.2 0.96 22.7 13.8 
0.25 49.5 1.58 28.7 | 14.2 


© By weight 
4 Solvent concentrations in liquid phase of solvent-potato mixtures are 


as follows for the various ratios of solvent to potato: ratio of 2 parts 


solvent to 1 of potato, 71.7%; 1.5 to 1, 65.59%; 1 to 1, 55.8%; 0.5 to 1, 
38.8%; 0.25 to 1, 24.1% 


shown in Table 1, and yields a final product of good flavor 
The 5% water present in distilled ethanol limits its dehydrating 
value. lsopropanol and tertiary butanol were given little con 
sideration, because their azeotropes contain considerable water 

Single vs. several extractions. A comparison was made to 
determine the relative efficiency and possible effect on texture 
and flavor of several extractions of the mashed potatoes. 

\ better yield of fine particles (Table 2), dependent largely 
on the concentration of organic liquid in contact with the 


TABLE 2 


Effect of number of extractions on granulating efficiency. 
(Extraction of 1000 g. of mashed potatoes) 


Yield of dry granules, 


Solvent,® grams, treatment Solvent in % of total vield 
filtrate, % 
Ist ’d 3d 3 mesh 80 mesh 
Ethanol 
71 60 50 
1000 93 R2 


Methanol 


1000 sin t Rix 75 55 
Ethanol 
1500 1006 t R58 88 70 
500 00) R46 86 78 

* Ethanol, 95°; methanol, anhydrous 


No treatment 
* Final filtrate, before drying 


potato solids before the final filtration, was obtained with mult: 
ple extractions. Not only a higher yield of fine powder was 
obtained, but less solvent was needed. A large percentage of 
tine material is necessary to give a product that reconstitutes 
to a smooth, lump-free mash 
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Three-step procedure for extraction. As indicated by the a brown material, waxy when water-free. No complete analaysis 
ta in Table 2. a 3-step extraction offers considerably more has been made of this mixtur An aqueous alcoholic solution 
sation n solvent reyuirement than a 2-step or single extrac obtained by a 2-step extractior f Maine Green Mountain 
ton He: i similar procedure has been tentatively adopted potatoes contained 5.6 trogen (35° nitrogen compounds 
. tandard laboratory method. The first extraction is car calculated by the 6.25 conversion factor) and inorganic sub 
it with t vent obtained by combining. the stances equivalent to 20.0 i the dry basis. Undoubtedly, 
a , ‘ ae hatch. (At the begit products of the reaction between amino compounds and reducing 
‘ ble from previous batches. the were present, and presumably sugars, organic acids 
first extraction is mad th 500 ¢. of distilled soivent, which minor constituents, and some fat 
is 95° in the case thanol and anhvdrous with acetone 


thar Phi ! nd third extractions are made COMPARISON OF PROPERTIES OF SOLVENT- AND 
| ] listilled n the filtrate of the first extrac THERMAL-DEHYDRATED POTATOES 


vit ( t t l 
are Density The density (apparent) of mashed potato powder 
produced by the solvent method (“solvent granules”) is lower 
rganic solvent Mi accor rr vith the directions previously than that of the commercia thermal-dehydrated product (“ther 
ee “iia pi 4; — Schleicher and Schull mal granules”). Powder density varies with the solvent used 
paper on a <4-cm Buchner With the 3 solvents most commonly used, density decreased 
29 3 ethanol boiling at 784° C. produced gram having a density 
i See se ee intermediate Phe filter cake is of 0.78; methanol boiling at 64.7° C. gave a density of 0.73; and 


broken up and suspended in 400 of fresh sol t y 
: reer . men ss \iter being acetone boiling at 56.5° C. produced a density of 0.67. Thermal 


mixed for about 15 minut t ispension 1s again filtered on 


| granules typically have a density of about 0.85 
Buchner furne | filter cal 1s uspended in 300 2g. of fresh | 
Ivent, again mixed, and filtered. The final filter cake (con Water absorption. vent grat ca ree tituted im 
water ranging 1 cold to me willing h al gr: 
tainine y about 5% moisture) is broken up by gentle agita water ranging fron il rma granule ; 
- however, absorb little water below about 140° F. and require 


tor ind dried to about 7©o moisture content by application ot 


160-180" for best result \ll granules tend to give a_ pasty 


mid 
when reconstituted in boiling wa 
lal gives data o1 3-step extraction with acetone S 
So granules i wh > 
The figures represent verage typical alues obtained after 10 Color. vent granul are ome yeuow 
': color is imparted by putting back extracted solubles, but the 
gra pre iration 
product is still lighter than thermal granules 
~ : Flavor. Solvent granules reconstitute to a mash of bland 
TABLE 3 flavor when considerably less than the normal amount of potato 
Dehydration of mashed potatoes by 3-step acetone extraction. solubles is present. Replacement of solubles can give a recon 
[1000 g. potatoes (19.6'% total solids) ] stituted product similar in flavor to fresh mash. When solvent 
granules are dried with more than the usual amount of heat 
t 
* * treatment, the product more closely resembles thermal granules 
it, flavor 
8 20F Storage properties. Comparative storage tests on solvent 
col and thermal granules are in progress. Solvent granules ap 
parently need no sulfite treatment to prevent deterioration of 
First ee Third flavor and color in storage Sulfiting of thermal granules, 
trate filtrate nitrate though, has been a common practice in the industry 
Wek of Glrate: 4 14008 3 Yield of product. from 1000 parts of potatoes (20% total 
We ; solids), a yield of 176-178 part f granules at 7% moisture is 
. btained by dehydration vith ethanol or acetone without “add 
back” of soluble Twenty-five to 30 parts of potato solubles 
Water Q ; 10 remain in the spent filtrate, which 1s distilled to recover solvent 
Cor t Hence, mechanical losse ire slight in laboratory practice 
Potat 54 ‘ 
Ivpically. 86-88% of the granule pa through a 30-mesh 
creen and 76-78% through an 80-mesh screen. The material 
retained on a 30-mes} creen consists largely of small bits of 
Wt. filt ind skin lumped with potato tissue 
Filtrat es t t f ar ent n © 
te Composition of granules prepared by a given process - 
depends on the nature of the solvent and the character 
of the raw material. Potatoes representing 3 varieties 
1000 @ of n ed potatoes dehydrated, 700 g. of were extracted with various solvent Variety had a 
recovered Ivent are ust ind approximately 1400 g. of pronounced effect. Tor example, in extraction with 
solvent are made available for As thous 
alcohol only 15% of the total nitrogen was removed 
n lal t 1400 4 acetone will yield 588 g. of an 
solvent, and nearly 130 sddidonal ave availeile in th from Florida Sebago from the Maine Green 
nal filter cake Mountain variety, and 38% from North Carolina Cob 
\bout 50°? of the water luble potato solids (approximately bler potatoes Different amounts of fat, sugars, in f 
the trytal re ren ed colver vd 
10 the Permaren. aver dehydration organic substances, and organic acids were extracted 
] se solul can be recovered by distilling off the water, under 
’ from different varieties of potatoes by the same solvent 
reduced pressur trom t olution remaimimg after recovery 
f the organic solvent. When the solution becomes sirupy, cot [he different solvents produced appreciably different 
t Sf it f water i and nitrogen retention in the same variet: There was rela 
the re ha t of dry gra pre tively high nitrogen retention when acetone and ethanol 
free-flowing flavor entrate that mixe witt a 
i i v1 were used Acetone extracted less of the sugars and 


inorganic substances than ethanol and much less than 


Nature of the extracted solubles. The m{xture of substances 
xtracted from cooked potat ueous organic solvents is methanol. Table 4 shows the results with the Florida 
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TABLE 4 
Changes in composition produced by solvent extraction 
of mashed potatoes (Florida Sebago) 


— Granules prepared by use of 


Constituent, % 
material 


Fthanol Methanol Acetone 


Total N 
Crude fat of 


Total sugars 98 


Starch + 
Ash 5.71 


Moisture free basis 


Sehago variety. Results obtained with the Green Moun 
tain and North Carolina Cobbler varieties were similar 
to those with the Florida Sebago 


FLAVOR OF SOLVENT GRANULES AND ITS RELATION 
TO THE AMOUNTS OF SOLUBLES AND RESIDUAL 
SOLVENT PRESENT 

lasters in this laboratory have repeatedly compared 
fresh mashed potatoes with reconstituted, commercial 
thermal granules and with experimemaidy produced 
solvent granules. No reconstituted dehydrated product 
is generally considered equal to the fresh mashed 
potatoes. Preference concerning thermal and solvent 
granules is largely a matter of individual opinion 
Prominent factors in forming an opinion are preferences 
with regard to bland vs. pronounced potato flavor and 
white vs. slightly yellow color 

Because they have their original content of flavorful 
solubles, thermal granules have more potato flavor than 
solvent preparations. In addition, thermal granules 
have a flavor quality presumably imparted by the heat 
treatment. The sulfite content of commercial thermal 
granules is apparently too low to be objectionable to 
most persons 

Tasters were in almost unanimous agreement that 
“add back” of solubles improves the flavor of solvent 
granules. Beyond 80°) of the original solubles content, 
however, they could detect no further improvement as 
the flavorful substances were increased to their full 
complement 

Dehydrated mashed potatoes retain a small amount 
of organic liquid that is held rather tenaciously during 
drying. It is doubtful if as much as 0.5 to 10% of ace 
tone or alcohol in the dry powder is detectable by taste 
after reconstitution. Obviously, though, the residual 
solvent must be reduced to virtually zero in a food 
product. Indications are that drying to about 7% 
moisture followed by remoistening to 10-120 will re- 
move the adsorbed solvent. As an example, samples 
of granules containing 2.2% methanol and 1.6°% ace 
tone were subjected to light steaming for 35 minutes 
and then redried to 7% moisture content. After this, 
the former had 0.09°% methanol and the latter 0.01% 
acetone content. 

\ more direct method is being sought for removing 
adsorbed solvent during drying. Slow drying at rela- 
tively low temperature is promising in this regard. The 
data in Table 5 show how reduction of the drying tem- 
perature resulted in pronounced lowering of the residual 


ethanol content. There are indications that residual 


solvent content can be reduced still more by letting the 
mashed potatoes cool to room temperature before sus 
pending them in the solvent, instead of using warm 
potatoes, which was our usual procedure. This is cer 
tainly true with ethanol. Residual alcohol in the final 
product can be reduced one-third to one-half by letting 
the mash stand for 4 hours at room temperature before 
starting the extraction. 


TABLE 5 
Effect of drying temperature on residual content of ethanol 
in granules (2 hrs. in tray drier) 


Final moisture 
content, % 


Residual ethanol 


Temperature, 
in granules, 


1.¢ O06 


7.6 0.8 


Moisture-free basis 


Engineering studies under way at this laboratory are 
designed to aid in selecting equipment and to determine 
procedures for larger scale production. ne major 
objective is to devise methods for handling the slurries 
and drying the final filter cake under conditions that 
Another objective is to 


will minimize loss of solvent. 
provide a cost estimate for production of solvent 


granules 
SUMMARY AND CONCLUSIONS 


Laboratory studies have shown that granules of good 
color, texture, and acceptable flavor can be prepared 
by extracting the water from potatoes with certain o1 
ganic liquids. (f the solvents tried, ethanol, methanol, 
and acetone gave the best results. Acetone extracted the 
least amount of water solubles, but granules prepared 
by aleohol extraction were superior in flavor. 

\ 3-step laboratory procedure, each step consisting of 
suspending mashed potatoes in the solvent and filtering 
off the liquid phase, has been employed. l-quilibrium 
conditions are established after several cycles. The 
combination of filtrates from the second and third treat 
ments of the preceding cycle is used for the first extrac 
tion of wet mash. Hence, the solvent is used twice be 
fore recovery by distillation, Distilled solvent recovered 
from spent aqueous filtrate, plus fresh solvent to replace 
that lost in drying the final cake, is used for the second 
and third extractions. In commercial manufacture otf 
granules, however, solvent from the filter cake would 
necessarily be recovered. Because of the promise indi 
cated in this preliminary work, laboratory studies on 
solvent granules are being continued 
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Application of Enzymes to Corn Svrup Production® 
Vru} 


Combinations of enzyme and acid hydrolysis of 
starch produce starch syrups having particular charac- 
teristics different from those produced by one hydro- 
lyzing agent alone. Three new products of starch are 
a result of this study—a 63 D. E. syrup of high sweet- 
ness and non-crystallizing; a 55 D.E. syrup of high 
body and fairly high sweetness, also non-crystallizing ; 
and a 90 D.E. palatable, solid sugar. 


came with the discovery by Kirchhoff (8) in 1811 that 


starch im acid solution produced a sweet sug: 


| 
material. The nature of the reaction was apparently not 
at first understood Ie ise the early investigators sucl 
as Schradet and Vovel 16) belie ved that the con 
versio. ‘ etlectec the acid withdrawing the ele 
ments of water from. starel It remained for Saussure 


14) to demonstrate clearly that the reaction was one of 


hvdre “Is nd the irc] sugar Was il with 
sugar. From such meager knowledge of the structure 


of starcl simply that it was sensitive to acid hydrolysis 


and thereby produced a sugar——the corn syrup, or more 
accurately the starcl industry ce veloped \s 
early as 1814 (2) a factory for producing svrup from 


potato stare h was built 


Starch is now known to be composed of dextrose 


units linked together by hemuacetal linkages \bout 
95°, of these linkages are from the 1 position of one 


dextrose unit to the 4 position of the adjacent dextrose 


unit Phe other 5¢, of the linkages are between the 1 
and © positions of adjacent dextrose units and form 
branches im the cl ilecule 

hese henmnaceta ives SCTISITIVE t ids, ire 
readily hydrolyzed 1 aid solution. Since of the 
linkages are equivalent, the acid has no specificity for 
the large majority f the linkages and the acid hy 
drolvs becomes rand Lhe ensuimy product 


are dextrose and dextrose }" Iviners of various degrees 


of polymerization It is therefore evident that for am 
degree of hydrolysis of starch with acids, as measured 
by copper reducing lue tor example there is only one 
composition whit vill oceut Phe amounts of dex 
trose, maltose, trisaccharide, tetrasaccharide ete., will 
ilwa be the same ! hydrolysis product of am 
vIVvel dextrose eq ent igure | ig pl prepared 
by Mover and Cantor »} shows. the composition ot 
acid hydrolysis products over the range of 25% to 60%, 
vdrolysis as measured by dextrose equivalent (copper 
reducing ilue ¢ ited as dextrose on a drt sub 
tarice ly Is 
1 1t\ tiie p! uct ( wed 
« clivist dextrose tment cle nial 
tose cisaccharice viier sugar vhich include the 
at Annual Meetis the IF7 

( { 10. 1952 


ANC. OTS 


) 12 19 
tri- and tetrasaccharides; and dextrins which include 
Ul polymers higher than tetrasaccharides. this 
graph it is found that at 42 D. le. (dextrose equivalent ) 
the svrup has the composition 22> dextrose, 20% mal 
tose, 20! highet ind 38¢, dextrins lt woevi 
dent then that during acid hydroly starch it is not 
possible to vary at will more than one of the 4 above 
mentioned constituent he other 3 are tixed by the 
degree to which the one ts produced Phis imposes a 
severe limitation on the manutacturer of syrups tot 
special uses where the specific qualities of more than 
me of the constituents becomes an Miportant ao desired 
feature 
“il 
| 
| 


Figure 1. Acid hydrolyzed corn syrup analysis. 1, dextrose; 


2, maltose; 3, dextrins; 4, higher sugars 
\nother nnportant advance 1 tarch hydrolysis came 
ith the discovery of the starch splitting diastase of malt 
md with the commercial development of this enzyme 
diastase has the propert f inducing hydrolysis of 
the hennacetal linkages of stare] he enzyme ditfers 
from acid in that it it certall pecihicity, low pal 
ticular nal he these | drolyzed preter 
entiall \altose nd dextris ppear as the main 
products of hydrol vith small amounts of Inghes 
ind dext1 ccurriy in the latter stages of 
( tion he dext itfterent character from 
t e obtained b ( nee a conditioned 
hydrolysis instead of random hydrolysis occurs 
\nalysis of rups prepared by the hydrolysis of starch 
vith malt diastase vs them to be strikingly different 
rom acid hydrolyze rip drolysis pattern 
expre ure : th tudy only 3 con 
tituent maltose, | d dextrin-—— were 
eparated using the omatograplhin technique ol 
MeDonald and ( since the conversion. was 
ed t ren ed about 
ent, «le ( is present in only trace 


/ ey Van 
(Manuscript received I 
Phe first major disclosure as to the nature of starch 
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amounts. ltlad the reaction been allowed to continue 
longer considerable dextrose would have been formed 


as has been found by other investigators 


BACKGROUND 


Use of malt diastase in the preparation of malt syrup was the 
first application of enzymes to corn syrup production. With this 
tool it is possible to make syrups of quite different composition 
from those prepared by acid hydrolysis. A wide variety is possi 
ble depending on the degree of hydrolysis obtained. Only one, 
however, has had any great commercial success. That ts the 
high conversion syrup of about 85°¢ maltose equivalent 

During the past 25 years the ticld of enzyme research has 
expanded tremendously and nowhere more profitably than in 
the carbohydrate research. Several excellent reviews (17, 5, 11 
(12,13) have recently appeared on the subject of carbohydrates 


and their relation to the structure of starch 


> 


Wacrose La 
Figure 2. Malt hydrolyzed converted corn syrup analysis. 
2, maltose; 3, dextrins; 4, higher sugars. 


50 $0 7 


There are at least 3 recognized amylases of considerable im 
Iwo, alpha and beta amylase, have been recognized 
The third, only recently 


portance 
and characterized for quite some time 
definitely characterized, has been variously called maltase, 
dextrinase, gamma amylase, glucamylase, and amyloglucosidase 
Ihe latter term suggested by Cori and Larner (3) and by Kerr 
(7) «s probably the most descriptive 

Alpha amylase has the property of breaking the 1,4 linkages 
of starch indiscriminately so that in the early stages of reaction 
only reducing dextrins are formed. After hydrolysis has pro 
ceeded to about 250 maltose equivalent maltose appears and 
increases with continued conversion while the dextrins decrease 
Dextrose and higher sugars are also formed in the latter stages 
of the reaction 

teta amylase acts only on the non-reducing end of = the 
starch chains and splits off maltose stepwise down the chain 
Only maltose and the unreacted portion of the starch molecule 
are present at any time. The reaction is complete at about 50% 
conversion to maltose 

\myvloglucosidase attacks the starch at the non-reducing end 
of the chain and splits off the dextrose units stepwise down the 
chain hydrolyzing the 1.4 linkages. It is able to by-pass the 
1.6 linkages so that all 1,4 linkages are ultimately hydrolyzed 
and 95° hydrolysis of starch to dextrose is easily possible 

Judicious use of these enzymes cither singly or m combination 
could lead to an almost unlimited variation im the products ot 
hydrolysis of starch. Syrups of any desired properties could 
thus be prepared. Commercial production of these enzymes 
provided the corn syrup manufacturers with the solution to 
their problem of controlled hydrolysis of starch. They were 
no longer bound by the limitations of acid hydrolysis. Consider 


only a few of the characteristics significant to the users of corn 


syrups such as: palatability, sweetening power, reducing power 
humectant character, viscosity, fermentability, osmotic pressure, 
and freezing point lowering. All are functions of the relative 
amounts of the 4 above-mentioned constituents present in the 
syrup To get the proper balance of these characteristics to do 
a particular job the manufacturer should have free control of 
all 4 constituents. Enzymes furnish this control 


CONTROLLED PROPERTIES IN CORN SYRUP 


Che idea of using a combination of acid and fungal enzymes 
for producing a controlled hydrolysis of starch, to yield a 
product having particular properties, was expressed by Dak 
and Langlois (4) in 1940. That idea has been expanded turthetr 
and a commercial acid-enzyme converted syrup, Swectose, ts 
on the market. Properties desired in this particular syrup were 
high sweetness and non-crystallization of dextrose. This result 
was achieved by choosing an acid-converted syrup of certain 
characteristics and superimposing upon it an enzyme conversion 
using a fungal enzyme of the type of Hydralase (Jacques 
Wolff), Rhozyme S (Rohm and Haas), Mylase (Wallerstein), 
or Dextrinase (Takamine). The extent of each conversion was 
determined from a study of the hydrolysis pattern of the starch 
under the influence of each catalyst 


ANALYTICAL ASPECTS OF ACID ENZYME 
CONVERSION 


Figure 3 shows the dextrose (D)—<dextrose 
(D.E.) relation existing in corn syrups of varying degrees ot 
conversion. The line marked “A” ts the relation for acid con- 
verted syrups. The 3 branching lines give the relation for syrups 
converted with acid to the indicated D. E. and thereafter con 
The target represents the limit aimed at 


equivalent 


verted with enzymes 
to obtain maximum dextrose and therefore maximum sweetness 
without getting a crystallization of dextrose. Two of the con 
versions, lines 1 and 2, were made with Hydralase. The third 
No. 3-—-was made with Rhozyme S. The former enzyme pro 
duces less dextrose for any D. E. which indicates that its amylo 
glucosidase to alpha amylase ratio is lower. Because of the 
different ratios of these enzymes in different commercial 
products it is not always possible to reach the target. If the 
amyloglucosidase is too low a 650 DE. or 400 D. may be 
impossible to obtain. If it 1s too high, a dextrose content of 
42% may be obtained at 60% D.E. or even less. In actual 


- 


42 50 
T ROSE 
Figure 3. Relation of dextrose to dextrose equivalent in acid 
and enzyme hydrolyzed corn syrup. A, acid hydrolyzed syrup; 
1, Hydralase hydrolysis of a 49.5 D.E. corn syrup; 2, Hydralase 
hydrolysis of a 52.3 D.E. corn syrup; 3, Rhozyme hydrolysis of 
a 48.4 D.E. corn syrup. 
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practice products having analyses anywhere in the vicinity of the amount of enzyme required for any given starting D.E. to 
target are considered quite satisfactory btain the given fu 1) in 48 1 lable 2 gives the time 

Differences in pattern of the hydrolysis of acid and enzyme equired to obtain tl esires mversion trom a syrup of any 
conversions are clearly shown in Figure 4. A vertical line ts given starting D. | g U.02 enzyme (D.S. basis) The 


lable 3 


TABLE 2 


Time requirements using 0.025°> enzyme 
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TABLE 3 
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Sweetose analysis 


> 


Figure 4. Sweetose (acid-enzyme hydrolyzed syrup) analy 
sis. 1, dextrose; 2, maltose; 3, dextrins; 4, higher sugars. - : : 


ALENT 


drawn at 50 D.E. which is the starting point for enzyme D 
lrolvsis orvion o he g ) the Ie h 
hydroly 1 Phe p rt 1 1t graph t he lett the line \ l tit ms on commercial 
identical with the similar portion of Figure 1. The portion te 
the right is the composition-dextrose equivalent relation pro 
duced by enzyme conversion he 2 patterns, Figure 1 and ; 
ee ae Retinetly dif For DE th \ product similar to this acid-enzyme converted syrup but not 
‘iure 4 are aistinetiy daitterent or ally ‘ 
ent th it been pre red | | ction ¢ ‘ 
enzyme converted syrup shows a lower dextrose content, a ieee P ; prepared by the action of malt on an 
‘ iid converted syrup hie ime conditions of Conversion were 
greater maltose and higher sugar content and a lower dextrin . 
; ; , ised except that fungal enzyme was replaced by 3% malt. The 
content The particular pattern obtained here is due the 
results are indicated in Figure Line A represents the D, E./D 
action of alpha amylase and amyloglucosidase in the enzyme ; 
The { relation of acid converted rup, line represents that of the 
mixture 1 former produces maltose and the latter de se ; 
e converte rut tarting wit 
from the dextrins The higher sugars are end products of the he an acid converted 
‘ ibstrate of 48.4 D. 1 es 1, 2 and 3 are the relation for 
reaction ‘ 
malt converted syruy ibstrates of the indicated D. 


METHOD OF PREPARATION 


\ typical example 

would produce a syrup of the desired character is folle i 03 
starch slurry of about 20° Be. is acidified to 18 pH and cor os | 
verted under 30 to 40 pounds steam pressure to approximately . | 
50 D. I Phe converted material is adjusted to 4.8 pH, clarified 6s | 
and evaporated to 50% bstance. This substrate is trans >| 
ferred to tanks where it 1 adjusted to about 5.5 pH and 55° ¢ | 
A solution of fungal enzyme of the type mentioned is added to 4 

the extent of about 0.050 of the D.S syrup and the conversior } sa} 


continued for about 48 hours until the desired D. E. is obtained 


It is not necessary to have any exact D. 1 tf acid conversion | 
since the final D. E. can be controlled by the time of enzyme sa} 
conversion or the amount of enzyme added lable 1 gives the $ 


TABLE 


Enzyme requirements for different starting D.E.’s 


1 


Starting D.E 


| 


02 4 32 346 44 46 50 


; Figure 5. Dextrose to dextrose equivalent ratio of corn 
52 syrup. A, acid converted syrup; E, Rhozyme hydrolysis of a 
53 ) 48.4 D.E. corn syrup; 1, malt hydrolysis of a 40.5 D.E. corn 
54 syrup; 2, malt hydrolysis of a 48.4 D.E. corn syrup; 3, malt 


19 hydrolysis of a 60.5 D.E. corn syrup 


50 
0 ke Hours to reach final D.E. using 
|__| 5 84 
79 
66 
--- 
> 20 — : 
10 3 
| 
| 
4,2 
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| 
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| | 
| 
“3 
Percent enzyme required (D.S. basis a | j 
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Only one of the 3 conversions approaches the target set for 
the desired product This conversion is different from the 
furgal enzyme conversion im that very little dextrose is pro 
duced by the malt hydrolysis although considerable merease u 
This indicates that chiefly maltose and higher 
ugars are being produced at the expense of the dextrins. Littl 
dextrose is formed. As can be seen here also, a wide variety of 
yrups are possible depending on the D. k.of the acid converted 
substrate and the extent of malt conversion 

Recently a syrup has been prepared in response to a demand 
for a non-erystallizing, high-fermentable product. To prevent 
crystallization at 43° Be., which is the usual concentration of 
commercial corn syrup, the dextrose must be kept below 42% 
(dry substance basis) An enzyme low amyloglucosidase 
must theretore be used. To obtain the high fermentability alpha 
amylase must be used. An acceptable syrup was prepared by 
everal enzymes and enzyme combinations. The results are 
given in Table 4. Conditions of conversion were the same as 


TABLE 4 
High fermentable syrups 
! ; 
Rind of Ame After enzyme conversion 
enzyme enzy ine itestrate 
F_E. F.E./D.F 
4 7 69.2 1.16 
Cola f 12 69.4 1.37 
Hydralase 6.1 65.8 1.17 
| Colase 
Hydralase iv 4 71.6 1.1 
int 
All analysi na DS. basi 
‘DE Dextrose Equivalent 
‘ 
Fermentable Extract 
\m amyl la 
these deseribed above. The Colase is a purified malt enzyme.‘ 


Phe amyloglucosidase was prepared in our laboratory. One unit 
of amyloglucosidase will convert O.1 g. of starch to completion 
im 48 hours at 55° ¢ 


DISCUSSION 


All syrups listed in the table meet the requirements 
mentioned, The ditferences between them lie in’ the 
ratio of dextrose to other fermentable sugars. There 
fore, they differ as to sweetness, viscosity, osmotic pres 
sure and humeectant character. The one actually mar 
keted was No. 3 but the tinal choice as to which syrup 
to manufacture will depend on the cost and the signifi 
cance of these latter-named characteristics 

\nother application of enzymes to starch hydrolysis 
is deseribed ina recent patent (9). The product in this 
case is not a svrup, however, Starch ts exhaustively 
hydrolyzed and a product is obtained which is about 
90% dextrose. When cast in molds, the hydrolyzate 
sets up toa solid cake. \dvantage of the product ts that 
it is palatable without further purification, Corn sugars 
of this degree of conversion prepared by acid hydrolysis 
are not palatable because of bitter reversion products 
\cceptance of the acid-enzyme converted syrup was 
immediate and its introduction marked the beginning of 
a great expansion in the use of corn sweeteners in food 
fields. Not merely a substitute for sucrose, it is a 
sweetener having destrable characteristics im its own 
right. These characteristics are due to the balance of 
the aforementionel constituents, viz. dextrose, maltose, 


higher su; ors, and dextrins 


* Supplied by the Columbia Malting Company, Chicago 
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\s corn syrup expands into the industrial fields it 
will be possible for the manufacturer to supply desirable 
variations from the present products merely by making 
use of the available enzymes and enzyme systems. The 
$ constituents of corn syrup and the characteristics con 
tributed by them to the syrup can be varied almost with 
out limit 

SUMMARY 


\cid hydrolysis of starch is a random action and the 
composition of the resulting syrup is a function only of 
the degree of conversion. [Enzyme hydrolysis of starch 
is a patterned action and the composition of the resulting 
SVrup ts a function both of the degree of hydrolysis and 
the kind of enzyme used. The 3 recognized diastatic 
enzymes-—alpha amylase, beta amylase and amylo 
glucosidase — show distinctly different patterns of 
hydrolysis. One or more of these enzymes may be used 
in conjunction with acid in the hydrolysis of starch to 
produce syrups of very specific composition and having 
detinite physical and chemical characteristics 

Three products have been produced commercially 
(Ine is converted to about 63 D. I. and has high sweeten 
ing power with no crystallizing tendency. Another is 
converted to about 55 D. . and has moderate sweet 
ness and high fermentability. .\ third 1s converted to 
over 9O Db. and has a degree of sweetness almost 
equal to pure dextrose. It is palatable without further 
purification and crystallizes to a solid mass. 

In the preparation of new starch hydrolysis products 
for specific uses there is practically no limit to the com 
bination of properties which can be obtained by using 
these techniques. 
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Thermodestruction of Staphylococcus Enterotoxin Experi- 
mentally Inoculated Into Fresh Pork 
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Precise information conce rning the amount of heat 98 I Following t period of storage a slice was taken from 
each of the t t \ 4-1 d, & nee butt and a 6-poun 
necessary for inactivation of Staphylococcus enterotoxin + . 4 ind a 6-pound 
butt were cooked tirst hye ther putt held at 40 FF. and 
is lacking because no good method is available for , : 
ked the followin \ 
measuring enterotoxin. The most sensitive method is [The meat was cooked in preheated lard for 2 hours, 40 min 
feeding human volunteers and the next best method is tes, in a Nesco Electric Roaster. Sufficient lard was used in 
feeding monkeys, although the latte require much the cooker so that t meat was added the lard rose 
. . 4: ipproximately level with the tep of the butt During cooking 
greater doses. For example, foods containing a sufficien ; : 
5 Is the boiling and bubbling of the ard caused it to spread over the 
quantity of Staph lococcus enterotorin to cause severe mipat Phe cooker remained covered throughout the process 
food poisoning symptoms im man are without effect on ind the thermo regulator on the roaster wa et at S00) I 
monkeys (260° ©.) tor the entire cooku period 
thermuoc uple yore miserted mto eact butt one 


Karly work utilizing human volunteers established 
ide of the blade bone ane inside of the bone -to establish 
that enterotoxin veal infusion broth cultures can 
internal temperature nm th deepest or thickest portion ol 
withstand boiling temperature for SO minutes / FP the meat The temperature ere determined by means of a 
although some destruction appeared to have taken potentiometer attached to the thermocou Phe internal and 
place Reactions of monkevs fed heated enterotoxin external temperatures are gis in lable 7] tor the first cook 


indicated a progressive destruction by heat (7, 7). Other 


TABLE 1 
Cooking temperatures of inoculated Boston-cut butts 


experiments (7), with partially purified enterotoxin 


vielded after boiling no positive reactions in monkeys 


If this apparent disparity is real rather than a reflec WA 

Pime hat 
tion of the different assay methods, it may be that veal , temy 
infusion broth contains substances which shield the 


enterotoxin 
\n experiment was conducted recently to ascertain se 


whether enterotoxin in a particular meat product would 


be inactivated by cooking in a specified manner, Since 


human volunteers were fed the cooked product, and 


because they are such sensitive indicators, it 1s felt that 


itis mnportant to record this ¢ xperiment 


PROCEDURES 


ur culture ol a 


ly tollowing ng the roast sere removed 


ternal temperature vere taken 
g | 4200) pyre 
tab head, | ead is thrust into the thickest 


disc in temperature he attributed to the cook 


therme 


APPLICATION OF HE TO CORN SYRUP PRODUCTION | 
12. Meyer. K. H (; (5. The present status of SCH her die Neue vor 
e 
a 
‘ 
f 
j 
‘ 
i 
One liter of a 48-hom potent enterotoxin pro 
ducing staphyloceccus strain was produced in Amigen medium 
Roux bottles according to previously described method 
The potency of the strain id been established in numer 
ous prior experiments wu ! vhicl i monkey died atter a 
feeding test Whole culture mtaiming liberal amount f mest 
enterotoxn va Ist ar ' ‘ tlati oft 1 fres] pork houlder 
roasts (Boston butts Using a 2 me )-gauge needle at ne re 
tached to a 50 ml. svringe. the ture was infiltrated throug! from the tat 
out the tissue f eacl f the 4 roast ty sent i degree that the = on IMs 
flesh became distended and liquid oozed from the tissue meter with a 
external surfaces of the meat were smeared with the culture portion of ¢ 
vermeght at 40° (44.4 fer idditional hour it ng awav of the meat ft the exposed 
ouple yunctions to t it 
In cooperation vit member ot the We Divistor Kxsentially the ime re owed with the 2 re 
Armour & Company maining roast The thermocouple 4 tion vere changed "7 
4 


TABLE 2 
Internal temperatures after cook 


TABLE 3 


minutes 


Thermocouple exposed to hot fat 


The colonies on both plates after 24 hours were 


characteristic of the inoculated enterotoxigenic 


the Gram stain technique 


mil. caused a monkey to become ill 


illness developed 


TABLE 4 


Material fed 


Original S.6 culture supernate 1 ml 
Original culture supernate 
Original S.6 culture supernate ml 
Heated Whole Culture 

(490.508° F. for 40 minutes ml 


samples were eaten along with bread, butter 
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4 oz. Butt N Butt 


Cooking temperatures of inoculated Boston-cut butts 


Butt N tb. Butt N 


slightly im an effort to obtaim a more representative 
temperature. The temperature data is given in Table 3 

The 4 slices of meat (136 ¢.) which had been taken before 
cooking from the inoculated fresh pork were ground in a Waring 
Blendor with 136 ml. of water. Two agar plates containing 7% 
sheep’s blood were streaked with the centrifuged meat, after 
removal of the supernatant liquid, and were incubated at 37° C 


staphylococes with colony appearance and hemolytic 


non-hemolytic colonies were present All of 
colonies picked at 24 hours were staphylococci as indicated by 


ASSAY TESTS ON MACACCA MULATTA 


Varying doses of the original culture supernate 
monkeys. Feedings of 1 and 5 ml. had no effect 


Pwo monkeys were fed 50 ml. doses of supernate from heated 
(490-505° F. for 30 minutes) whole culture. No symptoms of 


Summary of monkey feeding tests 


TESTS ON HUMAN VOLUNTEERS 
After the cooking described above, slices were 
each of the first 2 butts cooked in such a manner that samples 


representative of the entire roast could be obtained 
pickles, ice cream 


AUC 


and coffee by 2 volunteers. The balance of the meat was stored 
overnight at 40° F. and the following morning 9 volunteers ate 
2-ounce portions of the cold cooked inoculated pork roast. The 
meat was so apportioned that each volunteer ate a sample repre- 
sentative of the whole roast. The 11 volunteers ranged in age 
from 25 to 51 years. All volunteers were under observation for 
a 5-hour period and no significant change occurred in their 
temperature, pulse or blood pressure. No symptoms of staphy 
lococeus food poisoning were reported during such period or 
thereafter 
DISCUSSION 

The experiment here reported was designed to an 
swer the question of whether Staphylococcus entero- 
foxim experimentally inoculated into raw pork roasts 
could survive specified cooking conditions. 

Since the culture of staphylococcus used produces the 
most potent enterotoxin of any strain tested, it was 
thought that for the purpose of this experiment it would 
he unnecessary to feed the raw unheated culture to 
human volunteers 

\s has already been stated, monkeys are much more 
resistant to Staphylococcus enterotoxin than man. Man 
has been made ill with as little as 1 ml. of enterotoxic 
culture whereas doses as high as 25 to 40 ml. were re- 
quired to cause illness when fed to monkeys (5). The 
potency of the enterotoxin in the inoculum used here is 
apparent when it is observed that 25 ml. caused a mon 
key to vomit. It is, also, not without significance that 
twice this dosage of whole culture (50 ml.), fed to 2 
monkeys, was without effect after heating for 30 min- 
utes in a sealed metal container immersed in lard at 
$)-505 

The tissue of the fresh meat was liberally infiltrated 
with a culture of viable staphylococci. The 2 two-hour 
incubation periods at 98° F. were included in the ex- 
periment to provide further opportunity for the staphy 
lococei to grow and elaborate more enterotoxin. The 
two-oz. samples of cooked pork eaten by the human 
volunteers should have contained quantities of entero 
toxin considerably in excess of the amount needed to 
cause a consumer to suffer the symptoms of staphylo 
coccus food poisoning, 

It must be concluded that Staphylococcus entero 
toxin experimentally introduced into fresh pork roasts 
was inactivated under the given time and temperature 
conditions 

LITERATURE CITED 
Bercpotr, M.S., Kapavy, J. L., M. J., anp Dack, 
G. M. Arch. Biochem. Biophysics, 33, 259 (1951). 
> Dack, G. M. Food Poisoning. Revised, 1949, The University 
of Chicago Press, Chicago, Illinois 


3. Jorpan, E. O.. Dack, G. M., AND Woorpert, R. J. Prev 
Ved., 5, 383 (1931) 


4. Lainc, M. L., Suinn, B. M. Preliminary studies in 
heat resistance of bacterial toxins, National Canners As 
sociation Bull., January 25, 1940 

5. SHAUGHNESSY, Hewarp, AND Gruss, THomas C. J. Jn 
fectious Diseases, 58, 318 (1936) 

6 M. J., Kapavy, J. L., Bereporr, M. S., 


Dack, G. M. J. Infectious Diseases, 89, 180 (1951). 
7. SurGatLA, M. J.. ano Hote, K. Etveen. J. Infections 
Diseases, 76, 78 (1945) 


> 
308 1953 
I F 
14 
12 ) 
aL 
208 
128 14 18 ‘4 
70 148 174 ? 344 
an le 18 179 
4 : Turned after 80 minutes 
i7¢ 19 70 ‘ 
100 19 345 
110 12 ) 353 
180 l 14 $56 
160 16 18 367 $11 
. 
prope rtics 
strain few 
“ok 
i were fed 
il dose of 25 
} 
1/1 
0/2 
pA 
t= 
fe. 
| * 


New Procedures for Evaluating Thermal Processes for Foods 
in Cylindrical Containers 


R 


(Manuscript receives 


This paper presents the development of new and rea- 
sonably simple procedures for evaluating thermal proc- 
esses for foods in cylindrical containers. The equations 
presented to implement application of the procedures 
to actual processing problems are designed to inte- 
grate heat effects throughout the container. The pro- 
cedures are based on the hypothesis that in order to 
evaluate the capacity of a heat process to reduce the 
number of bacteria in a container of food, considera- 
tion must be given to heat treatments received by all 
points throughout the container rather than that re- 
ceived by any one point. 

Sample calculations are presented demonstrating ap- 
plication of the equations in the solution of some com 
mon process evaluation problems, and possibilities for 
improvement of thermally processed foods through 
application of the procedures presented are discussed. 


In 1948 certain bacteriological considerations re 
lating to the evaluation of thermal processes for foods 
were presented (10) for the purpose of demonstrating 
that in process evaluation procedures greater attention 
should be given to the order of death of bacteria when 
subjected to moist heat and to the mechanism of heat 
transfer within the food container during process. This 
presentation was followed in 1949 by another (77) in 
which was described a graphical procedure for esti 
mating the effectiveness of thermal processes in terms 
of their capacities to reduce the number of viable bac 
teria in containers of food for which the heating charac 
teristics were known Development of the procedure 
was based on a number of rather rough approximations 
In addi 


tion, the procedure is tedious and time-consuming in 


which were pointed out in the presentation 


application to the extent of greatly limiting its practical 
value 

In 1951, Hicks (6) presented a procedure for evalu 
ating thermal processes which was based on essentially 
the same principles regarding bacterial destruction and 


mechanism of heat transfer as was the procedure 


referred to ibove 11) 


Gillespy (5) in 1951. also 
presented a procedure, for evaluating processes tot 
conduction-heating foods, which was based on_ these 
same principles. As pointed out by Hicks (7) in a 
comparison of the procedures, all 3 were designed to 
accomplish the same objective, though the algebra 
employed in their development differed. Also, as he 
demonstrated in his comparison, the 3 procedures give 
essentially the same results in application. The pro 
cedures described by Hicks and Gillespy are essentially 
mathematical in operation, each employing different 
tables of parameters The tables of parameters for 
either are also different from those developed by Ball 


* Scientific Paper No. 1185, Washington Agricultural Experi 
ment Stations, Pullman. Project No. 112] 
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3) for evaluating the severity of heating at the 
geometrical center of a container of food during process 

The purpose of this paper is to present mathematical 
procedures which are relatively simple in operation ; 
which employ only tables of parameters presented by 
Ball (3). and familiar to all involved in evaluation of 
processes for foods ; and which are based on more nearly 
correct approximations than was the graphical pro 


cedure presented earlier 


DEVELOPMENT OF PROCEDURES AND DEMON 
STRATION OF THEIR APPLICATION 


Basic Assumptions In the development to be de 
scribed, certain basic assumptions were made. They are 
al follows 

i. The order of it bacterial spore ubjected to mortst 

heat is logarithmic. Evidence u ipport of this assump 
tion has been reviewed by a number f authors (5, 6,9, 10 
and shall not b ed further here 

bh. Procedures devel I Ba i evaluating heat 

t a point representing the | est rate of heat penetra 
tion im a food, in tert of its equivalent m minutes at 
250° | ire reliabl here i much evidence in sup 
port of this that it hardly seems necessary to consider it 
to he an assumot 

ky derive ind Jackson (4 for esti 

mating the valu i the “lag” factor) for curves repre 
enting heating it flerent oa contamer of con 
duction-heating ire rehabl \gaim there is no 
reason to question t reliability of these when properly 
ipplied, since t e derived from the fundamental 
equate 1 eri wt 1 ati 


Procedure for evaluating processes for conduction-heating 


the severity of heating of a 


iction-heating f | tainer varies from geometrical 
center to wall of the tainer, becoming progressively more 
evere " the vall 4 if ed Sturt 10 cle cribed this 
adient of severity by turing a series of imaginary nested 
ntamer lt t! tamet ihese contamers were 
idered as cylindr lecreasing W ze from wall to 
geometrical center of t eal container progressively im ae 
ance with a unifort cast ength and diameter, He 
urther considered that t f heating was essentially the 
ime at all point t iiace of at one such imaginary 
linder It was note that i i deseription did not 
epresent the true picture, but that th vould involve con 
idering the mag il t ‘ gradua changing trom 
vlindrical in shape near the ill of the real container to ellip 
oidal or spherical near t geometrical center, Though it may 
be shown that picturing t maginary taimers as cylindrical 
nstitutes a rather cl ipproximation, it would be expected 
it considering their true shape in the evelopment of an 
valuatior proce lure might el 4 more reliable procedure 
Their true shape w velopment described 
here 
In considering the severity of heating at points on the surface 
f these imaginary container the terminology suggested by 
Ball, Olson and Boys f ill be adopted; that 1s, the surtace 
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equation 


iting food sul 


pecited t 1 | irianit 

i | ‘ \ i ‘ ittained during 
proce Ther \ onl varies, any heating 
which ts irily 1 ‘ | ason the regior 
the contamer t thee t he mmaginary ce 
tamer referred I] rt he termed 
infaces or regio regi pictured a 
the walls « hich ar 

ropri 

‘ proce evaluation 
ire based ‘ capacity ot a heat pre 
te ‘ contamer of food 
nicration «© ] ny mile pomt the 


comtamer ! ‘ valuation can be accom 


comtamer 


within 


contamer gt mpl of evaluation. It 1 


possible to deserihe ‘ the following 


pane looped Figure 1. Curves representing a number of iso-j-regions in 
a 603 x 700 can of conduction-heating food. 


em determined 


icterizing the | itment received 
specthed pro s by anv such hil 
using method desertbed 
equation 
t positive root o constant 


the numerical value 


distance, along the ce ! iwnated 

pomt trom t noted that this 

reometrical center 
if the cooling curve was cor 

distance « | | ‘ omt abowe or below is probably ar vwceptable approximatior 

horizontal ! isecting the contamer midway be center point, but undoubtedly considering 


seen cooling curve tor other pomts to 
This will be discussed turthe 
comtamer 

being is ce i to consider the 
us ompl tions 
equatiot ribet o-p-regiot trom 


to wall of a No > 2 ‘ i conductiot 


were | ‘ ‘ regnn ire 


ditterent J lues for cooling a 
quation wa 

occurring log 

graphically m igure © wral i plane bisect ecu 

onstant 

container through its lonertudimal ax is represented 


yrnmetrical woul roometrical center D (log a 


heating 


time required to kill 90 


vere extended through 
he vertical vegetative 
it the number ot 
ime were wit! ! ‘ a tigure number 
sen rt viond \ deseribed his 
veritue the ntroned the tru shape ort 
imaginary contamer we ot me of which represents 
reget true oO) " was fully 
described by ! vd they pomted out 
that the vol a \ might he deter 
mined graphically by lesertb na num 
mentary mathemats rmining the 
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f any imaginary container ill be considered an iso-F-surface con too 
is pomted out (4) at irface is because it 1s 1 8} 
This hecome immediate pparent upon inspection of the 
co | pper Right Quadrant 
Uk resented b tor cal iting process ti 
a | \ 
— \ 
\ 
\ 
‘ ‘ | 
\ \ 
it plished only if all the contamer are considered, the | \ \ ae 
vans reault of the heat proc is it concerns the whole container > \ | | 
a a being the sum of effects at all points throughout the = | 
‘ | | 
Ihe fact that it is to describe iso-j-regions 
“ 
2 3 4 6 7 
(ems) 
j {it ) cos 2 
neue In this equation It has been shown above that iso-j-regions can be describes 
nel nelosed by thm it follows that 
on Be j } at at during a 
ilculates 
‘ 
| | 
tea. 
is described for heat 
r of food tor whicl 
gt red to be 1.41. Thi 
will introduce some 
later, but for the tin 
ifferent pots involved 
ented t ‘ cribe tl 
¥ 
te thmically with tume Cusually 
emperature 
are indicated im the f fort ipper meht-hand quadrant Wher 
Pte of the container. Each trace in the quadrant represents an_ ise U =time of SEE 
nea of the cell (spore of 
viable cells present initially 
viable cells present after heating time 
sation (4) we btait at expression equal to 
stag remaining viable after heating time | 
bow 
ssed in terms of its equivalent minutes at 
becomes 
b/s 
used here refers t tlectiven ta heat treatment 
¥ af ite « iwalent. w respect to ts capacity to reduce Note that the D value when it refers to destruction at 250° | 
a particular kind of bacteria, mm minutes at 250° | has been designated D,. Since this term ts used so frequently 
‘ted 
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Figure 2. A typical curve showing the b/a fractions remain t , 
ing after process in relation to the number of spores initially / 
enclosed by iso-j-regions of concern (see text for conditions / } 
/ 
represented ) / 
sucl ivoi1d mi 1 hn tin it 
en | / 
| 
por f } eat t is assumed, it is evident that | 6} 
isc of ¢ it (6) the tract Irviving m any reg | 
ta ntainer t 1 byect t i spect | heat 1 +} 
be readil late ! il i caleulati | 
etermi Dy ( equat ( i thie ict r\ 
by use of equat ( f tie mber 3 4 a 9 10 
o reg t] ont r are determine plotted 
plait On ite paper ft the res] 
Figure 3. A typical curve showing the relationship between 
Hi , ; F.-F. and v for the container area of concern (see text for 
, conditions represented ) 
container. Likewise Hed aa tt 
he sl to the | essing condi 
ij 
‘a { i i va 
445 | ‘ burther 
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encountered 
| 4 F y cat ed | t | t t riificant 
tr 1Y valu t pene ti vi 
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term hb 
number 
hould 


equation 


where b/a im this case umber 


ol spore mitially pre which 
region is | tha 


comtamer is considered 


2 505m 


found cumbersome to handle 
co plified t ollowing manner 

Substituting and evaluating extreme processing 
conditions it was found th ' was always neeligible as 
compared with unity lo juation (14) to be 


reduced 


D, + D log 2.303 + log CP, 


1D, [log D, 4+ log — [log 2.308 + log 

Use of equation (16) proce evaluation would involve. the 
determination of corresponding values of Fy and v each time an 
tablishment of tables of these 
conditions. But fortunately, 


evaluation were made, o 

parameters tor different prov 
climination of this imeconvenen as been found possible. Since 
hy I. plotted against v gives a straight line tor the portion 
of the container which must be considered, a numerical value 
may be assigned to v if the designation is made that Fy ts 
always to be the F value of the heat treatment received by the 
iso-j-region enclosing a fraction of the can volume equal to the 
assigned value ot v. It has been found converment to employ the 
value v 0.19 tor further simplification of equation (16). The 
reason for choosing this value will be explained in discussions 
relating to the appheation of the tinal equation obtained. Equa 


tion (16) may now be writter 
| 1), | low D), low 10 low 2 303 log 


where, 


Fig. 4. A curve showing the relationship of j 
for any cylindrical food container. 


Equation (17) would be made still more convenient in appli 
cation 1f the value of | could always be determined trom its 
relationship to a corresponding value of F.. It was noted in 
developing the graphical procedure above that, for a designated 
process, F varies across the container only with variations im 
j and g. It has been pointed out by Ball, Olson and Boyd (4) 
that, for any value obtained by dividing the value of j associated 
with an iso-j-region by the value of ) associated with the center 
there 1s always a corresponding value of v (fraction of can 
volume enclosed by the Iso-j-region) It was also pointed out 
that this relationship is independent of container size and shape 
(reference here to cylindrical contamers). The validity of these 
observations has been verified. A curve describing the rela 
tionship appears in Figure 4. This curve was obtained by 
plotting j, / je against v, where j, refers to the associated 
with any tso-j-region, j. to the j associated with the geometrical 
center, and v to the fraction of can volume enclosed by aly 
iso-j-region, From this curve and by calculation it has been 
found that when v 0.19, jy / 0.5 Now tor a given 


process 


fy, log 


when O19 


Lheretore 


log D ), when g, O.5g, 20 


F. + D, (1.084 


kxqyuation (20) may be considered as a generally applicable 
equation for evaluating heat processes for conduction-heating 
foods in cylindrical contaimers. Any value ot F, will be in 
terms of the equivalent of the heat process, in minutes at 250° F., 
with respect to its capacity to reduce the number of bacteria of 
iny given heat resistance. Heat processes of equal F,. value 
applied to the same product in containers of different size should 
reduce the number of viable bacteria (of given heat resistance ) 
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to the t + t t ditter t vA this question 
Pe “or tt n the st hy Gillespy He presented an equation describing 
ISCUsst t mparisor ploving symbols consistent with thos« 
bov ry | ++ we 


F. = F,. + D, log 21 


i 
q this equation \ i \ reter to Vv thie ot the two con 
tainers concerned. By way of example, if the F, value tor a 
»” 
RI 240° | 1.82 ‘ given a pl t packed im 60 700 cans were 6.4608 
F 15 Is | is f 1 above hat be t I, valu f an equivalent 
105 1) 1.00 I pt U4 i 
I'l 140° Can volume 
m +g | Initial contamination 10 spores 6.468 + log 
3134 

Nhat} } proce ore > 

What is the F. valu I | 5.357 F, value for processing product in 211 304 cans 

Soiutiol 

extending the ¢ il the | value of the process tor 
20 
| log o / { xt in 211 04 ca may be determined by use ot 
d tion (20 i et is a trial procedure; however 
15 cal wid interpolation are required to 
195,/16.17 very ¢ apt nati Since the procedure ts one 
‘ P are f a number of processing problems, the 
From f,/U :g tables (Ball fine t in it will be demonstrated. By procedures described 
ds Jacks« the w for the roduct in 
For z = 18,m +g = 180, and f,/t 12.057 
1] 304 cans was found to be 3 \ uning the j. value to be 
10.00 OL) me as for the 60 700 cans of product, no additional 
er than the pecified above for processing — the 

Again tro _™ t equired tor tl ilculati Now, two F,. values 
For g 5.025, fy/ 4-490 which are logically in the range of the one to be 
f,, /4.46S 105 4.468 termined. For examp it 1 bvious that the will 
13 504 the | ind logical that, for an F, value of 5.357 

; t likely to be | r than 3 Iherefore, the values 

By substitution in equation HY 1 wht be vically ¢ en for trial calculations The 

12.16 5 t to calculate t valuc for processes having 
| 154 1.00 (1.084 lew ) 
10) 
D, (L084 + log = 0.58 
It will have ted t iti 20) 1 D 

quires no tables of et t than t ‘ 

ty ] 3 that 0.19 t 

1928 by Ball \ ) is | 1934 

\ t rivation t because t \ ent 

correspe ne vw (0 ‘ 

in calculating bt 1.5, I O71 

may he mparee th t ed tor t 

mit ‘ eva it | } 

em gra ly it pel 

contamer sl ive b reduced from 31,340 to 0.007. Thet desired { desired 

| | 
| DD, (log a og hb log 31,340 ov O.O07 
| 1406 » 155 = 6.651 
Pies the 462 obtained | desired 1054 
Va O71 1.054 

latiol 20 itt re ‘ ted 

curve Wads straight nt grapnica k t | ilu t nly nec irv t ubstitute back 

procedu Ds t t j t nd that 

6.225 3.008 

ntroduced by che ilu i | 1 (1.04 log ‘) 

egual 1.41. Theref ' bt uation (20 

nau ibly mi than that obtained by tl rraphi 

cal procedure 

rule accura fhieient fe ilcuiations such as those 
Equivalence of processes for conduction-heating foods 
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investigate how changing the retort temperature affects the F, 


value, even though the F. value is unchanged. Assume that a 


107 * 409 can is used to pack a product and that heat penetra 
tion tests have established the f, value to be 60 and the } value 


to be 19 7) the car of product are divided into 2 lots ; one 


lot is to be processed with a retort temperature of 260° F. and 


the other with a retort temperature of 230° F. Each lot is given 
a proce having an | value of 45 What would be the Fy or 
trum erthzing value in each case 
Case Case 2 
Where RI 200) Where RT 25004 
j 14 j 10 
fy, 60 
Iso m+e 150 

Assume for both cases spore resistance values of z 18° | 
ane 1), ] 
(ase ] 


F, 
F, + D (1.084 + log O5¢ 
) 


20.06 15 
15 4 1.5 (1.081 + log ) 
\ 15 


7.085 


15+ 15 ( + log 
I, = 6.029 
It is quite obvious that the 2 processes just evaluated are far from 


\ difference of 


1.656 in sterilizing values cannot be considered unimportant. If 


equivalent though their F. values are the same 
the process having an Fy value of 7.685 allowed any amount of 
potlage, the one having the Fy value of 6.029 would allow more 
than ten times as much. Or, Wf the latter were adequate the 
former would constitute definite overprocessing with resultant 
loss of product quality. In either event such a difference could 

he economueally quite important 

There ts one other condition which if varied could cause 
effects similar to that noted tor varying the retort temperature 
namely, the mutial temperature of the tood product 

Procedure for evaluating processes for convection-heating 
products. Because of product movement im a container of con 


vection-heating product, heating is nearly umtorm throughout 
most of the container content Though it is known that some 
portions of the contamer contents receive somewhat more severe 
heating than others, the product movement is a complicated 
thing to analyze with any high degree of confidence. It would 
ippear to be too complheated for generally applicable mathe 
matical deseription, Therefore, until more is known of | the 
mechanism of heat im convection-heating foods, it is 
beleved ifest from the tandpaonit of process evaluation, to 
consider them to heat umtormly throughout the container, and 
that heatine throughout ts the same as at the geometrical center 
It is known that heating near the contamer wall is somewhat 
more severe than it ts at the center. It ts also known that the 
lowest heating region iw generally a short distance above the 
bottom, if container agitation is not responsible for product 
movement Theretore, at would appear, m view of present 
knowledge, that heatmme at the geometrical center might best 
represent average conditions throughout 


It the propesition is considered im this manner, process 
evaluation procedures tor convection-heating products are made 
considerably sampler than those tor conduction-heating products 
} 


The equation for Fy. may be written as follows 


(low low b 


If the value of the term a in this equation ts always taken as the 
number of spores (of designated heat resistance) initially 
present per contamer and the value of the term / as the number 


of spores per container remaining viable after process, container 


size is automatically accounted for The relationship of F, 
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While discussing this subject it should be interesting to 
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values for containers of different size may, as for conductior 


heating products be expre ssed as follows 


I. + D, log 


Chen on the basis of the above stated premise, the F. value 
should always be made to equal the FF, desired. It is evident 
here, as for conduction-heating products, that equivalent 
processes for the same product packed in 2 cans of different 
size would not have the same F. values 

From the F. values determined in the manner described 
process specifications may be computed by methods in commor 
use. Processes for convection-heating products arrived at in 
this manner should be virtually equivalent, and, if calculated by 
using a properly chosen reference process as the basis, should 
prove quite reliable in application 

Effect of organism resistance on F, value of process. 
Though this point was well covered by Gillespy (5), it will also 
be discussed briefly here for the express purpose of emphasizing 
its importance. It is obvious, from the equations given above 
tor evaluating processes for both conduction- and convection 
heating products, that the value of Fy, depends upon the value 
of D,. Though less obvious from the equations, the value of F, 
also depends on the value of z; however, variations among 
values of z for different organisms of importance im canning are 
far smaller and consequently much less important than varia 
tions in values of D,. Values of z are usually in the range of 
15 to 20° 1 while values of D, for spores of the same or 
ganisms (including a number of strains and species) are gen 
erally in the range of 0.1 to 3.0 

For the cast considered above of the conduction-heating 
product processed with a retort temperature of 260° F., it was 
tound that the I, value of the process was 7.685. In the prob 
lem solved the value of D, was assumed to be 1.5 and the value 
of z to be 18° F. What would be the Fy value of this same 
process if the value of D, were 0.1 and the value of z were 


the same as betore In this case 


O.1 [1.084 + log (20.96 — 4.5)/0.1] 


The significance of these comparative values cannot be fully 
appreciated without interpreting them in terms of spore reduc 
tion. According to the equation 


I 1), log a log by 


the process should, when spores for which the D, value is 1.5 
ire involved, reduce the number of spores from 10°" to 1.0. This 
same process should, when spores for which the D, value is 0.1 
are involved, reduce the number of spores from 10°? to 1.0 

The above comparisons, particularly in view of the well 
known fact that spore resistance to heat is greatly affected by 
the nature of the food product, should serve to emphasize the 
Data of the 
type which is now indicated for accurate evaluation of thermal 


processes tor trnnls 


urgent need for rehable data on sport) resistances 
ire certainly far from adequate 


GENERAL DISCUSSION 


l’rocedures for process evaluation developed and dis 
cussed above have been presented in the hope that they 
might serve a useful purpose in arriving at processes, for 
foods in eylindrical containers, which are more nearly 
equivalent in sterilizing capacity than are those now in 
common use. Since none of the conditions discussed 
here received full consideration in formulating process 
specihications now in common use, it is hoped that such 
speciheations may be reviewed in light of these newer 
methods of process evaluation. Since the least severe 
processes generally employed have proved adequate in 
most imstances, it would seem only logical that quite a 
number are considerably more severe than necessary, 


or than desirable from the standpoint of product quality 
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believed that proper application of the newer methods justment of process¢ ith full consideration of then 
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processor. It is further believed that application of the widely different processing condition which are vit 
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The Effect of Sodium Hexametaphosphate on Flavor and Texture 
of Frozen Cottage Cheese 


EVA MEDVED, INEZ PRUDENT, axp LOUIS H. BURGWALD 


School of Ilome Economics and Department of Dairy Technolog) 


The Ohio State Universit 


Cottage cheese was manufactured by the short-time 
coagulation method, using pasteurized skim milk and 
two levels of sodium hexametaphosphate (Calgon). 
Tests made to determine the effect of this salt on the 
texture and flavor of frozen cottage cheese indicated 
that at the levels used, there was no beneficial effect 
on the texture or flavor of the cheese after thawing. 


Seasonal variations, shortages, and surpluses of skim 
milk suggest that storage of cottage cheese could solve 
the problem of securing a profitable market for skim 
milk in the spring and meeting the year around demand 
for cottage cheese. In the past, most innve stigators have 
concerned themselves with setting forth various direc 
tions for making cottage cheese, with some emphasis 
placed on factors influencing flaver and body charac 
teristics. There appears to be little information available 
on the production of cottage cheese for frozen storage 
a means of accomplishing more strategic marketing of 
skim milk 

Need exists for an agent which can be added to cot 
tage cheese during the manufacturing process and be 
fore freezing which will not be objectionable and which 
will prevent the formation of a grainy, friable texture 
when defrosted. For this study, sodium hexametaphos 
phate (Calgon) was chosen as the agent because it has 
produced desirable characteristics in other cheeses (2, 
7) and because of its ability to combine with protein 
and to sequester calcium (4, 70). Previous investigators 
have indicated that usual methods for manufacturing 
cottage cheese do not produce an acceptable cheese 
upon thawing 

Davis (2) in studying the effect of storage factors on 
cottage cheese, found that when the curd is frozen and 
thawed, the result is usually a mushy, grainy cheese 
with a slight increase in acid flavor 

Marquardt (0) reported the use of frozen cottage 
cheese in New York State Che curd to be frozen was 
prepared in the usual manner. It was thoroughly 
washed and lightly salted but never creamed. The 
curds were packed into 50-pound tins and frozen im 
mediately at O° to —-20° F. (—-178 to 28.9° C.) 
The curd was thawed by placing the tins into water at 
room temperature. The thawed curd had a fine particle 
size, but this was not considered objectionable 

North and Little (’) were granted a patent covering 
the manufacture of a special curd for cottage cheese 
that was to be frozen. The cheese was made by setting 
the curd with a coagulating enzyme, such as rennet o1 
pepsin, and cutting the curd when the whey acidity was 
hetween 0.25 and O.45°, Che curd was cooked to pro 
duce a rubbery, tough body, frozen, and then thawed to 
produce a product with the desirable characteristics of 
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fresh cottage cheese North (9) stated that experi 
mental work was still being conducted on this patent 
due to unexpected difficulties 

Calbert (7) reported that many different methods 
were tried for freezing cottage cheese and the resulting 
thawed product was a very soft, mealy cheese 

Moore and Schilb (7) used sodium hexametaphos 
phate as an agent in hard cheese to help emulsification 
and prevent “oiling-off” to a certain extent 

Cheese with a distinctive flavor and consistency was 
produced in Germany by Guttenberg and Firgan (2) 
through the use of certain fluxes in addition to phos 
phate compounds. These investigators produced a 
cheese that was soft and melted when used for cooking 
Phis special property was attained by homogeneously 
incorporating in cheeses small quantities of alkaline 
polyphosphate 

Partridge and Texter (10) reported that Calgon, as 
a cheese-melting salt. was believed to interact with th 
casein as well as to affect the prope rties by sequesterit 
calcium 

EXPERIMENTAL METHOD 


lasteurized skim milk was used throughout the study \ 
known concentration of sodium hexametaphosphate was added 
followed by tl iddition of an active starter." The starter was 
used at the rate of 80. Saturated calcium chloride solution was 
added at the rate of 1 ec. per 100 pounds of milk. Kennet was 


the coagulant used and it was added at the rate of 1 ce. per 
1,000 pounds of milk. The rennet was diluted about 40 times its 


original volume with clean, cool water just befere adding it to 
the milk 
Preliminary steps were taken to determine the levels of 
sodium hexametaphosphate to be used in the experimental study 
Commercial equipment was used to manufacture the cheese by 
the short time coagulation method Kach batch consisted of 3 
cheese i control, a cheese with 0.12% and one with 0.36% 
sodium hexametaphosphate minimum amount of milk (30 
gallons) was used in each vat The milk was set at 90° 1 
(se2e 4.) \cidity was determined by titrating with 0.1 N 
odium hydroxide solution, and the curd was cut when the whey 
had an aciditv of 0.50% \ 5x inch stainless steel curd knife 
Va used to cut the cheese curd The curd was heated to a 
temperature of 120) F. (48.89° C.) after which the heat was 
turned off and additional firming was accomplished by allowing 
the curd to remain in hot whey. The firmness of the curd was 
determined by placing a small portion into cold water for 5 
minut and examimmg it. The curd was washed 3 times, twice 
vit t it (29.44° and once with water at 36° | 
The curd was drained thoroughly The cottage 
cheese v packed into waxed pint containers and frozen im 
mediately at ( 23.33 \iter freezing, the cheese 
vas transferred to a freezing cabinet set at O° (—-17.79° C.) 
test measurement of texture by pre 
tromet mowture detern ition indy sphoru 
t penet ! t test, 100 t cheese wer 
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EFFECT OF CALG* 
weighed mto a 250 beaker surface 
covered with a cardboard disc to fit the beaker (2 inch 
diameter) and a 210 2. weight of almost tl n ameter (2 
inches) as the beaker was placed upon t ; ee F 
30 seconds. As soon as the weight pee gts 
the blade of the penetrometer Was adjusted level with tl ( CC 
surface. Penetration took place for 10 seconds and. after t 
period, the penetration reading ver taker and ores Aad 
0.1 mm. The plunger used for penetration consisted of a met 
rod with a losely attached knite blade 1 
measurement by one vidtl hlad 
above the cheese suriac that when it was released, a cu 
would be made thr ugh the center of the urfac f the chees 
in the beaker Three other re iding tales fier 
the beaker so that the total of 4. impr ions on each sampk 
resembled a pie cut into & equal pie ry hove procedure 
was repeated on the cuplicat ample for each cheese is 
trometer readings were taken before storage nd at the end 
one, 4 and & weeks of storag 

The test for moisture minatior 
the A.O.AA Manual. seventh editior was used in this study 
Moisture determinations were made in duplicate for each cheese 
hefore storage and it the end of & week £ stora 

Three different seri f cheese were used for phosphoru 
determinations Pin chasse in foe 
These determinations were made by using the method described 
by MecCruddet 5 

Organoleptic tests were used to score the flavor and texture 
ot cottage chese before and at various intervals during storage 
Phe taste panel consisted of 4 judges from tl taff of The O} 
State University 

Four different batch« of cottage cheese 
determine the effect of the addition of Caleon on the crean 
absorbing property of chees The cheese was thawed at 1 
temperature One part of 12% cream was mixed with 2 part 
by weight of thawed cheese curd and held for 6 hou 


household refrigerator 


RESULTS AND DISCUSSION 


In this study, the effect of sodium hexamet iphosphate 
(Calgon) on flavor and texture of frozen cottage cheese 
results of the 


was investigated Phe penetrometer test 


before storage indicated that cheese containing Caleor 
possessed a softer texture than the control cheese It 
was noted that penetrometer readings for the control 


cheese before storage were usually lowest and for the 2 
levels of Calgon were 
indicated 
cheese kly ren hye d 
stable but the ¢ 
stantly and the 0.124 Cal 
than the 


trometer 


approximately equal (lower score 
\iter 


a higher reading 


control 
at which it wa 


firmer texture ) storage the 


algon cheese readings increased con 


on cheese reading increased 
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there is little or no effect on texture before storage 


Organolepti tests were also used to measure the effect 


of Calgon on the texture of frozen cottage cheese. .\ll 


cheeses were scored by 4 judges The perfect 


was 10. To aid in judging, a scoring key ranging fron 


perfect to very poor and ci rresponding to the 


values from 10 to T was used. The average score for all 
7 batches of each cheese before storage was as foll 

control, 7.714; O.12% Calgon, 7.179; 0.360 Calgor 
6.500 Using the scoring key, these averages were 


interpreted to read : control, good 
0.36% Calgon, mediun 


texture of all the cheeses before storage wa 
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qood ; 012% Calgon, good; 0.36% Calgon, medium. A 
comparison of the total average scores for the control 
and 0.3607 Calgon cheese indicated a difference of only 
O.511. From these results, it can be seen that the range 
was not great, that the flavor of all 3 cheeses was ac 
ceptable and that Calgon did not pre duce an undesirable 
flavor. but that there Vial i vradual decrease im flavor 
due to storaye 


Moisture determinations were made in duplicate on 


all cheeses before storave and again after & weeks of 
storage The results obtained indicated that the mots 
ture content of all cheeses before and after storage was 
approximately SOC; 

Phosphorus determinations were carried out on 3 
different batches of cheese lhe average results ob 
tained from this test through the use of the Evelyn 
Photoelectric Colorimeter were as follows: control, 
160 mg. of phosphorus per LOO g. of cheese ; 0.1207 Cal 
gon, 281.7 mg. of phosphorus per 100 g. of cheese; 
0.36% Calgon, 378 mg. of phosphorus per 100 g. of 
cheese. From these results it was concluded that much 
of the Calgon added to skim milk was retained by the 
cheese curd produced 

lo determine the ettect of Calgon on the cream ab 
sorption of cottage cheese, the creamed cheese was 
examined by a specialist of the Ohio State Dairy Tech 
nology Department. All cheeses including the Calgon 
and control were rated both high and low. The results 
obtaimed indicated that Calgon had no appreciable effect 


on the cream absorbing property of the cheese curd 


CONCLUSIONS 


Data obtained from this study indicated that the 
texture and flavor of all cheeses were acceptable before 
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storage and that the texture and flavor decreased 
progressively in acceptability as length of storage in 
creased. The thawed curd generally had a soft, grainy 
body which broke apart easily. The results also indi 
cated that sodium hexametaphosphate (Calgon) had no 
appreciable effect on the cream absorbing property of 
cottage cheese curd nor on the moisture content. Much 
of the Calgon was retained by the cheese curd. It can 
be concluded that the addition of Calgon in the amounts 
used in these trials had no beneficial effects on the flavor 
or body and texture of frozen cottage cheese. 
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Bacteria in Canned Beef*” 
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(Manuscript received February 26, 1953) 


Methods are described for determining the incidence 
of total bacterial populations and spores in fresh and 
heat-processed beef. Studies, using these methods, are 
reported on fresh, canned, and heat-processed beef. 
Results show a need for further study of the faculta- 
tive aerobe in canned meats since a large number sur- 
vived a 20-minute heating period at 80 C. 


Little information is available in the literature con 
cerning the bacteriological status of beef from the time 
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that the dismembered pieces of carcass leave the 
processing line until the meat has been canned and 
processed. Also, there is diverse opinion among can 
ners with regard to the processing values (I*,) required 
for producing commercial sterility in canned meat 
products 

Sterilization periods advocated by laboratories as 
sociated with the canning industry assume the presence 
of large anaerobic spore loads of high heat resistance 
Hlowever, counts made by Harriman, et al. (6), by 
Burke, steinkraus and Ayres (3), and by Steinkraus 
and Ayres (/2), trom fresh, cured and processed pork 
luncheon meat indicate much smaller numbers of anae 
robic spores than were assumed in determining accepted 
process times. Whether counts of the order found in 
these 3 studies are general throughout the industry is 
not known 


y 
en 
hd, 
we 
re 
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It is generall nown in the industry that lower 
sterilizing values result in canned meat having more 
desirable fl r ancl |e mushy texture. Consequently 
there 1s great nee r adequate information regarding 
the source, nature and heat resistance of meat spoilage 
organisms 1 order to make possible the development ot 
pac ng house practice and processing methods whicl 
vill product organolept without 
eopat nel keeping quality 
U'ny lings ¢ vork conduet 1 at the lowa 
State ratories and verbal reports trom 
representatives of at least 2 of the commercial meat 
packing plants [Vinton 15): Ogilvy indicate 


the presence of heat tolerant aerobes and, in particular, 
epore formine bacteria both in fresh pork trimmings 


al d in products recelving muld processes 


Wood and Jansen (Z), aerobic spore-torming 
bacilli ferment canned spiced ham with the production 
of gas when nitrate and sugar are present 


It is significant that although processing schedules 
used by various packers to provide satisfactory shelf 
life for canned meat products differ widely, no con 


] 


crete evidence that ar of these meats were undet 


ster 1 has ever been received from the field (73) 


Eecklund, 
pa kers rely to some extent on the bacteriostatic ettect 


Roberts and Benjamin /) indicate that 


of curing agents at da rigid program ol] lant sanitatio1 


for preventing micré biological action in the commercial 
product Yet, it is apparent that basic intormation con 
cerning the numbet ind kinds of organisms asso iated 


with fresl and proce ssed meat items 1s ¢ ssential before 
sterilizing values lower than presently advox ited can be 
adopted 

Al the uel it recog ized that many tudies will he 
needed betore sutticient data have been iccumulated ti 
provide the required basic information, it 1s hoped that 
the investigation rep. rted here will be one step mm that 


direction 
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of 2 days of incubation m order to avoid the possibility that 
overgrowth by some of the organisms would cause the plates 
to be uncountable 

Incidence of cells and spores growing under anaerobic condi 
tions was determined by plating the following medium in Krum 
wiede-Pratt plates sealed with a mixture of paraffin and mineral 


Proteose peptone No. 4° 202 

Agar IS¢ 

Dextrose Sg 

Yeast extract 52 

Sodium chloride 52 

Dibasic potassium phosphate 252 

Soluble starch 

Sodium thioglycollate O5¢ 

Resazurin O.OO1 

Distilled water 1000 ml 

41n the third series of tests casitone was used instead of proteose 

peptone No. 4 Several comparative recovery tests were made during 
the study using known loads of Clostridium sp. P. A. 3679 spores and, 
in each test, viable counts obtained were similar Also, the number 
of spores which germinated to form colonies compared favorably with those 
growing in Brewer anaerobic agar (Difco) and anaerobic agar (BBL) 


Usually, plate counts could be used to determine the total 
anaerobic population in raw beef. However, it was necessary 
to use an M. P. N, technic to determine the anaerobic count im 
processed beef. Anaerobic plates and tubes were incubated at 
37° C. Readings were made at 2, 4, and 10 days 

An M.P.N. technic also was used to determine numbers of 
anaerobic spores Anacrobic broth rather than agar was em 
ployed for the M. PLN. determinations. Aliquots representing 
one 25, five 5 and five 0.5 g. amounts of original sample were 
transferred to double strength broth. After inoculation, the 
medium was covered with a 2-3 mm. layer of sterile mineral oil 
and then heated to 80° C. and held at that temperature for 20 
minutes in order to destroy vegetative cells. The heated tubes 
or jars were incubated for 10 days at 37° ¢ \t the end of that 
time organoleptic tests Cother than taste) were made to deter 
mine digestion, putrefactive odor, discoloration and gas pro 
duction. Those samples which showed changes of these types 
served as the basis tor reporting the probable contamination 
Also, the contents of each tube were examimed microscopically 

Canned raw beef. Kectangular chunks of meat were sliced 
in such manner that they could be toreed into 300 * 308 tin 
cans and adopt the contour of the contamer. One can represen 
tative of each group was picked at random and was immediately 
frozen at 50° ©. and remained im the frozen state until tested 
At that time it was thawed in cold running water (15-207 C.) 
for about 30 min., then dried and, after sterilizing the outside, 
was opened using aseptic precaution lwo samples were taken 
from each can: an outer or peripheral portion and an inner or 
core section. The inside portion was « btained by use of a sterile 
stainless steel cylinder fitted with a rubber plunger. In sampling, 
approximately ot the top and bottom of the core were pooled 
with the remaining meat and collectively these constituted the 
peripheral part of the canned meat. Poth portions were mixed 
with diluent in the same manner as that used tor the packaged 
raw beef. Total counts as well as spore counts of organisms 
growing aerobically or anaerobically were mac 

Canned thermal processed beef. Methods similar to those ce 
scribed for the canned raw beef samples were adopted, Sampling 
consisted of culturing the heat processed beet immediately atter 
it had been thawed and mixed with diluent. One half of the meat 
in each can was divided into two parts and tested without fur 
ther heating. The other half was heated to 80°C. and held at 
that temperature for 20 minutes before the meat was subcul 
tured for aerobic and anaerobic growth. The additional heat 
treatment given the half of the processed canned meat used for 
spore deteriminations was considered necessary to free the 
product of surviving vegetative cells. This heating step was 
especially needed for those meats that received short-time or 
low-temperature retort conditions owing to the imternal tem 
perature lag at the center of the meat. The juice which collected 
by syneresis as a result of the heat treatment was drained into 
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a sterile graduate. An indication of the contamination was de 
rived by transferring portions of this juice into broth according 
to the M. P.N. method and, after incubation, making organo- 
leptic tests similar to those used for core and peripheral portions 


TABLE 1 
Retort temperature-processing time schedule 


Retort Temperature 


Row Time in minutes at 

117.2 127.2 137.2 147.2 57 
7 5 2 
2 17 14 10 7 4 
5 16 11 6 

4 4/ 44 7 14 
42 26 18 
an 41 31 ] 
59 48 6 5 14 
67 54 42 16 
9 9 76 61 47 32 18 
10 R4 68 52 
11 1] 93 75 57 4 a2 
101 R2 62 43 4 


RESULTS AND DISCUSSION 


[he insulated corrugated paperboard cartons used 
for the first 2 series of samples permitted the main 
tenance of satisfactory storage conditions for the meat 
while enroute from the packing plant to the college 
laboratory. The commercial quilted canvas shipping 
containers employed for shipping the third series of 
matched beef sets did not keep the meat sufficiently well 
refrigerated during shipment. Meat used for the first 
series of experiments (12 shipments of 3 cuts each) was 
shipped during the fall months; meat for the second 
series was shipped during the winter. The third group 
of tests were made using beef shipped during late spring 
and early summer. Seven of the cuts shipped in fall and 
9 of those sent during the winter months had subsurface 
temperatures exceeding 5° ©. while 32 of the 36 cuts 
shipped during the third period were above that tem 
perature. Also, the internal temperature of all but 13 in 
the last series was more than 4° ©, while only one in the 
fall group and none of the winter series had central 
temperatures of more than 4° ¢ 

\tmospheric conditions changed markedly during 
the 40-week trial period and, consequently, the various 
lots of beet were subjected to widely different climatic 
environments. Therefore it would be presumptuous to 
consider that the bacterial populations encountered in 
the first 2 series were smaller than in the third because 
of the type of shipping container used. It should be 
mentioned, however, that refrigerating conditions sup 
plied by the commercial quilted canvas shipping bag 
would have been improved had insulation been pro 
vided in the bottom in addition to the 3,” board plat 
form to which the quilted canvas was fastened 

Packaged raw beef. | he total viable counts and the 
incidence of spores which would grow aerobically or 
anaerobically were determined for each of the cuts (see 
Fable 2). 

Potal numbers of cells isolated from native lean (un- 
cut) surfaces of inside and outside pieces of round were 
larger than from similar areas that had been sliced (cut 
surface) at the packing plant just before the meat was 
shipped. While aerobic loads varied considerably among 
pieces of uncut round, usually there were from 10° to 
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TABLE 2 


Incidence of total viable organisms and of spores growing 
aerobically or anaerobically in packaged raw beef 


Number of organisms 


t 
No 
t 
Tota 
erot 
I t 4 
N grar 
t 
N 
t ] 
Total 
anaer bi 
it 
N grar 
t 
Spores 
FrOWINE 
No./gram 
er bica 
( ) 
facultat 
Spores 
growing 
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10° bacteria per square em. or from 10° to 10° per g 
and, from sliced portions, 10* to 10° per sq. em, of 10 
to 10° per g. Two surface samplings of uncut round 
showed total counts of 10° per sq. cm.; ten had 10° ot 
lwo uncut surface areas had less than 
It should be pointed out that 


Was pel 


more cells per g 
10? cells per square cm 
the surface flora on the 
mitted to develop from the time that the animal was 


native carcass tissue 
skinned while organisms on sliced areas may not have 
been introduced until after the quarter was dissected 
Total counts obtained from cut-surtace areas ot pieces 
of knuckle were higher than from native surfaces; high 
counts ranged hetween 10° to 10 per yg. lor the former 
and 10° to 10° for the latte 


the reduced growth on the uncut surface might be that 


\ possible xplanation for 


the network of white fibrous tissue which covers much 


of the knuckle musculature provides poorer nutrient 


qualities than do lean cut-surfaces. Consequently, micro 


organisms transferred to these new surtaces during the 


cutting operation outgrow those surviving on the na 


tive tissue during time of shipment. Haines (5) con 


sidered that much of the surface of the uncut beet car 


cass is covered with a layer of fat and connective tissue 
upon which little or no bacterial growth occurs during 
normal hanging. It should be noted, also, that in the 
select areas for 
swabbing or sectioning inside and outside rounds having 


but that this was not 


study reported here, 1t was possible to 


little or no fat or connective tissue 


the case for knuckle cuts 


In general, counts were larger when cut sections ot 
tissue were analvzed than when equal areas otf s irface 


swabbed 


favorable 


were lowever, as was pointed out earlier, 


more temperature conditions for bacterial 


reproduction and less adequate refrigeration were pro 
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last series for the meat while enroute trom 
When both 


same cut of meat were 


vided in the 
laboratory 


11 


the packing plant to the 
swab and cut sections from the 
compared, differences in the number of cells recovered 
by the 2 


substantiate the 


methods were not pre nounced ; this did not 


view that the larger populations which 


were found in the third series of samples were a direct 


reflection of the 
Quite to the 


superiority of the cut-section method of 


sampling ntrary, the swab method gave 


more duplicable results. In the cut sections there was 
some variation between the ratios of surface to total 
mass. This inconsistency mav be of considerable im 
portance. Moran states that spoilage in stored, un 
frozen beef is primarily a surface phenomenon and 


Moran and Smith (/0) have shown that there was only 
the number of organisms in the 
That 


flora was shown by 


a negligible increase in 
deep fle sh of beef stored for wo weeks at 5 ( 
the surface contributes most of the 


\vres, 


comparable 


Ogilvy and Stewart >) when they obtained 


counts from eut sections and swab areas 


from equal amounts of surface ol! fresh chicken flesh 
(On the other hand, they point out that, late in the stor 
For this 


of known weight 


age period, bacteria may penetrate the tissue 
reason bacterial counts from samples 


may be tedious to make 


lhe load of 


than that of oOrganisills 


justified even though they are 


cells growing anaerobically 


Was con 


sistently less growing im an 


atmospheric environment ; the proportion of cells which 


would reproduce without free an represented 20%. of 


the total flora 

\ surprisingly large number of bacteria survived the 
heating at and still capable of 
reproducing when grown under atmospheric conditions 


faculta 


20-min were 


This group, tentatively classified as aerobic (o1 


tive) spores, may play a significant role in the spoilage 
of canned meats and merit considerable study in the 
future 

Since the technic used for detecting putretactive 


from. the methods for 


directly 


inaerobu spores dittered othe 


determining viable organisms, results are not 
comparable Ninety 
of packaged raw beef. In no case did the putrefactive 


than 0.06 


nine separate samplings were made 


anaerob count ¢ pores per g.; in only 


pores per 
method used for sampling 


spore 
11 samples were there more 
Canned raw beef. 


canned raw beef consisted of thoroughly mixing the 


outside or inet from each can with the 


entire portiot 


diluent before subculturing aliquots rather than swab 


1] 


mall amount. ‘Therefore, a dif 


sectioning 
surtace deep fle hi rel 


bing or 
ferent tionship was represented 
than was reported for packaged raw beet 


In general, the count of cells and spores from the out 


sicle portions of cans of raw beel excecded those found 
in the core. Also, the numbers of organisms growing 
verobically were larger than of those growing anaero 
bically (see Table 3 

he average load of “aerobic” organisms from. the 
outside portion ranged between 50,000 to 1,600,000 
ells per g.; for the inner core sections 6,000 to 315,000 
hacteria per g. were indicated. Contamination in the 
outer portions by organisms able to grow anaerobically 
usually varied from 3,200 to 100,000 while for the core 


(putrefactive 
t 
- 
ate 
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TABLE 3 
Incidence of total viable organisms and of spores growing 
aerobically or anaerobically in canned raw beef 


the average load varied from 1,000 to 50,000 organisms 
per g 

Phere appeared to be a direct relationship between 
the total count of organisms growing aerobically with 
these multiplying without free air, From 81 samplings 
of peripheral and core portions in the last 2 runs, 70% 
of the determinations showed from 1 to 10 aerobes to 
each anaerobe: there was an over all ratio of aerobes 
to anaerobes of 6:1 

lhe number of heat-resistant cells or spores growing 
aerobically differed widely among samples. In some 
cases there were less than 10 organisms per g. while m 
others there were more than LOO,000. It would not be 
advisable to consider that all of the surviving orgamisms 
were spores. Various workers (7, 14) have demon 
strated the presence of species ot Vicrohacterium im 
meats. Should certain heat resistant species or strams 
of this genus be represented, the organisms probably 
could have survived the heat treatment given. Also, it 
is quite posshile that heat tolerant micrococel, acti 
nomveetes, and other vegetative cells can withstand 
80° C. for 20 min. in a meat substrate. Yesair, Cam 
eron and Bohrer (7/6) point out that the resistance of 
mcracecet ts enhanced im motst tat 

\s in the packaged raw beet, spores of putrefactive 
anaerobes were present only very small numbers 
The highest number encountered in any sample was 
O13 per g. Less than 3° of the samples tested indi 
cated spore loads exceeding O.06 spores per g., while 


about 1967 of the counts showed from 0.04 to 0.06 
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spores an <7 demonstrated the presence of less than 
0.036 spores per g. In those trials using sufficient quan 
tities of meat to detect spore loads in the region of 0.005 
wortable counts ranging 


to 0.020, 18 samples gave 1 
samples still failed to 


| 
35 


from 0.005 to O.O11, while 
indicate any viable spores by the M.PLN method 
Putrefactive anaerob spores were recovered from 62% 
of outside and 21% of inside portions of the canned raw 
heef sampled in this study. The large difference between 
the percentage of recoveries from these two portions 
may be attributed in part to the larger size of meat 
sample available for the testing of outer portions ; 
usually the amount of meat comprising the outside part 
Was approximately twice that of the core \lso, it as 
quite likely that the outer portion, bemg the more ex 
posed, is more subject to contamination by these spores 


Thermal processed canned beef. | lic thermal pre 
esses which were required to destroy all spores trom 
100 g. of beef or to reduce total counts of organisms 
growing aerobically or anaerobically to less than 1 o1 
ganism in lO @ of meat are indicated in Table 4. No 
spores were recovered either from aerobic or anaerobi 
culture from beef that had received processes ¢ xceedineg 
those recorded in the fourth or fifth row of retort time 
designations shown in Table 1 \lso, cultures which 
survived the 20-min. heating period at SO” ©. and subse 
quently grew under anaerobic conditions were not sub 
cultured from meat that had been processed for times 
exceeding those shown in the third row of process time 
designations. On the other hand, total aerobic growth 
persisted in many cans of processed beet from which 
anaerobic spores could no longer be isolated 

Survival times for putrefactive anaerobic spores are 
represented in row TV and, to some extent, in row lI 
of Table 4. No attempt was made to correlate these sur 
vival times with EF, values for each of the processes: 
there were no viable spores although the F,, was less 
than O.O1. It is probable that these cans contained no 
heat resistant spores. In view of the low numbers of 
putretactive anaerobic spores that were encountered in 
fresh beef samples, these findings were not unexpected 
‘It is not known whether this same condition prevails in 
the industry but, if it does, it should point out the 
reason that it is possible to successfully utilize a thermai 
process known to be inadequate to destroy spores of 
some of the more heat resistant anaerobes 

he role of the facultative aerobe in canned meats has 


received insufticient study. In this investigation the on 


TABLE 4 


Survival times (in minutes) for organisms or spores in core (A) and outside portions (B) of canned beef 
processed in 300 x 308 cans 
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BACTERIA 
ganisms that were respot sible for most of the spe ilage 
either were tative es or heat resistant vegeta 
tive ce Mhis ts n by the results reported in rows 
Land of Table 4 

it vrificant that table aerobic organisms wert 
ound ns trot vhich 1 putretactive naerobu 
spore ere re ered \lt ol tis 1 ble tl it heat 
toler t CTOC OC | ind cti mivectes 
nueht | ited 1 meat products, work in this 
laborat nd elsewhere ites t] t members | the 
: found in cured perishable 
canned meat product signiticarce 1s 
not known 
SUMMARY 
Vore eveloped for determmt ne the 
dence ‘ total bactert ] ] lat ind pores 
fresl nd thermal pr ( ed beet (sing these method 
at wies ere made t det Viviitie total ierol ( nd anact 
bic loads and numibe wrobie and anaerobic spores 
1 fres} ( nned die t-proce ed hee lations 
vere s mpled it the time that the matched cut Vcore 
received frot thie | t fter the cuts | id hee indled 
ind the meat pla ed in cal ind foll ny 
temperature proce 
Bacteria growing aerobn on the surface of fresl 
] ic] ved lee ite? ed levels 10° o pe 
quare cn 1 10) per but Comin nly Were 
from 1O'-10" per sq. em. « 10°-10° per g Phe usual 
le id ol these org ! raw canned beet ived 
tween 10° to 10° per ¢ counts from outside portions 
of the can ordinaril ere larger than from) sampling 
ot core sections I) ill ises the number ot bacteria 
growing aerobicall were larger than of those growing 
ihout 6:1 
\ bacteria ed a 20-min. heat 
ny period at tentativel classified 
is aet br pores cuitative pla wrilicant 
role in the yy lave nned meat 
In thi tudy putre tive anaerobic spore | ds were 
4 uniformly less than one pore per g. of beel \lso, the 
thermal processes 1 d adequate for the destruction 
of these pore ere insufficient to eliminate ] spoilage 
forms. Results of t investigation indicate a possible 
reason that meat proce 1 have been able t ise ther 
mia proce ( ite b theor 
the results point out a need for further study of the role 
thre it lt 11V¢ 1! nned micat 
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Wide differences were found in the quality of juices 
obtained from standard Delicious apples depending on 
their maturity, grade, and pre-processing treatment. 
Ripening after harvest was the most important factor 
in improving the juice quality of this variety. The 
flavor of juice improved with increased maturity at 
harvest but juices of good flavor could be produced 
from greener fruit by adequate post-harvest ripening. 
Juices from “Fancy and Extra Fancy” combination- 
grade Delicious were slightly higher in sugars, and 
were considered to have a slightly better flavor than 
those prepared from “C” grade fruit of the same har- 
vest and treatment. This variety retained good juice 
quality through four months’ cold storage. 


The importance of good quality in apples used for 
juice is exemplified by a national survey of commercial 
juices wherein the quality of the apples used was con 
sidered one of the main factors affecting juice quality 
fx00d juice quality in apples implies sound fruit, 
workers 


(7) 
properly matured and free from rot 
consider bruised, wormy, or otherwise blemished fruit 


Some 
unsound for juice purposes. Opinions as to the best 
maturity for juice apples differ, and it may be that opti 
mum maturity differs among varieties. Some consider 
that juice apples should be fully matured but not over 
ripe; others believe the ideal condition to be slightly 
riper than is picked for fresh market but still too firm 
for best eating quality 

The effect of certain blemishes on the juice qual- 
ity has been investigated, but data on the effect of 
maturity and fruit handling methods are limited. In 
a study of the effect of worm entrances, stings, 
and scab on the juice quality of several apple va 
rieties, these to 
viscosity, specific gravity, acidity, and tannin content 
(4). In the same study juices from large apples were 
found to be higher in specitic gravity and lower in 
acidity than juices from small apples; juices from red 
varieties showing 75° or more red surface color had 


blemishes were observ ed increase 


higher specific gravities and viscosities and lower acid 
and tannin contents than juices from apples less red. 
Phe presence of cork, a physiological disease that seri 
ously detracts from fruit quality in both appearance and 
texture, resulted in a smaller yield of juice, which was 
low in acid and high im sediment but did not contribute 
off-flavors in the Melntosh variety (73) 
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This study reports the effect of maturity at harvest, 
ripening after harvest, and cold storage on the composi 
tion and quality of juice from standard Delicious apples 

a variety of great importance in the Pacific North 
west. It is one of the main sources of juice fruit and 
processors incorporate a considerable portion in blends 
This study © also includes a 


with more tart varieties 
comparison of the juice quality grade and 
“Fancy-Extra Fancy” combination grade. Most De 
licious apples available to processors are those graded 


down because of pale color 


MATERIALS AND METHODS 


Selection of fruit. Apples used in the 1951 study were from 
an orchard at the Tree Fruit Experiment Station in Wenatchee 
Washington. Several 35-year-old trees of medium vigor and 
crop load were reserved for study and harvests were made from 
of each tree caretully selected to give representative 
samples. Harvests made at 138, 151, and 167 days from tull 
bloom comprised the first, second, and third harvests. Fruit 
from the first 2 harvests was graded on the basis of color into 
“C” grade and a combination “Fancy-Extra Fancy” grade. The 
third harvest was of fruit that grade in color at the 
time of the second harvest but which was allowed to remain on 
the tree for additional 16 days. Fruit from this harvest 
which was not segregated into grades, is referred to as “C” 
“C” grade if harvested normally 


sectors 


on 
an 


grade since it would have been 
Fruit of each harvest and grade was carefully composited to 
assure uniformity of samples 

Ihe first harvest, made on September 13, was representative 
of early commercial harvest in the Wenatchee area and was 
comparable in maturity to the fruit available for juice processing 
The size of fruit was 163 and 
was described as immature, 
The ground 


during the early “cider” season 
larger, per packed box. The fruit 
tough, and starchy, with seeds not fully browned 
color was a light green, comparable to No. 2 on the Magness 
Diehl color chart (&) and the flesh was slightly green and grainy 
\verage pressure test values for the “Fancy-Extra Fancy” and 
“C" grades were 20.9 and 20.7 Ibs. respectively (Figure 2) 

Che second harvest, on September 25, was at a maturity con 
sidered prime for fresh market and presumably would be com 
parable in maturity to the bulk of standard Delicious availabk 
Size of fruit was about 120 per packed 
fruit was described as mature, slightly tough, with 
some starch. The color was between No. 2 
color chart with most fruits closer to No. 3 
Average pressure test values 
grades were 21.3 and 21.0 


juice 


Phe 


tor 
box. 
brown seeds and 
and No. 3 on the 
Ihe flesh was free of green color 
for “Fancy-Extra Faney” and “C” 
Ibs. respectively (Figure 2) 


processing 


The study was conducted during the 1950 and 1951 seasons 
with the exception that cold storage studies were not made in 
1950. For the sake of brevity, only data from the 1951 season 
which was more complete with respect to treatment and organo 
evaluation, are presented. The on the 

maturity, and post-harvest ripening on composi 
flavor were arrived at in both seasons 


leptie same conclusions 
effect of 


tion and juice 


> . . 
4 Juice Quality 
We 
ube 
4 
He: 
324 


ICE ALITY 


APPLE JI 


«to an weens 
mace 
= 
w < ° 
3 
= < 
< 
2 
an 
3+ ae 
a 2+ 
« 
4 
AN ‘ A 
are 


Figure 1. Changes in starch content of flesh and sugar con- 
tent of juice from “C” grade Delicious apples during ripening 
on the tree and after ambient and cold storage. 


to determine whether 
the “C” the 
as Juice truit would result in an improved 


third harvest 
to 


the 
main harvest 


The purpose was 
color picking the 
trees for later salvage 


quality 


leave grade on 
The practi ability of color pu king has been con 
sidered by various growers, because it would eliminate packing 
house handling costs on this lower-quality fruit. This harvest. 
which was made on October 11, consisted of fruit that was not 


considered excessively over-mature and showed very little water 


core. About half of the fruit had colored sufficiently to make 
the “Fancy-Extra Fancy” grade. The size range was 163 and 
larger per packed box and the average pressure test value was 


19.2 Ibs. (Figure 2) 


Fruit handling methods. All samples were taken to Prosser, 


Washington, for processing. Eight boxes of each maturity and 
grade were used to study the effect of ripening at ambient tem 
perature on juice quality. Weekly average temperatures in the 
processing laboratory where the fruit was held ranged from 
73° F, (22.8° C.) in the early part of the fall to 51° F. (10.6° C.) 
in the late fall with short period extremes of 82° F. (278°C) 
and 44° F. (6.7° C.). Relative humidity averaged 60% with 
short-period extremes of 80% and 32%. One 2-box lot of each 
wee . mace “08 
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z 
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Figure 2. Changes in firmness and tannin content of flesh 


and acid and tannin content of juice from “C” grade Delicious 
apples during ripening on the tree and after ambient and cold 
storage. 
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grade and maturity was | sed the day after harvest and dupli 
cate lots were pressed 2, 4, and 6 weeks after picking. This 
interval between pressings wa elected because studies made 
in 1950 showed that changes occurring in one week were often 
not great enough to result in a noticeable change in juice quality 
Although the riper lot Ver beginning to sé tten and become 
mealy atter 6 weel I 1 ity Was experienced in pressing 

Kighteen boxes of ea maturity and grade were placed in 
commercial cold storage at 31 to 32° F. (--0.6 to 00°C) with 
in 24 hours after harvest. Six boxes from each lot were re 

ed from storage 2. 4 61 ths after the second harvest 
| box lots wert t “4 hours after removal from 
cold storage. Duplicate lots were pressed after ripening at 
imbient temperature he processing laboratory for one and 
two weeks, The average temperature in the processing labora 
tory during this ripening was 67° F. (194°C ) and the average 

humudity was 46% 

\lthough the riper lot ere becoming mealy after 4 and 6 
nontl storage followed | > weeks’ ripening, no difficulty was 
experienced in pressing these lot Scald was apparent on fruit 
trom the first and second harvest of both grades alter 4 month 
storage and one week of ripening. This condition was only 

ight in the “Faney-Extra Fancy” grade of the second harvest 

Scald was apparent in both grades of first-harvest fruit and in 
“C™ grade fruit from the second harvest one day after removal 
from six months of cold storage The condition was progres 


Ively more severe after one and two weeks’ ripening and also 
involved the “Fancy-Extra Faney” fruit of the second harvest 
in no Case was the scald more than surface-deep and only a few 
truits showed decay. No scald appeared on fruit of the third 
harvest even after 6 months of cold storage and 2 weeks ot 
ripen 
Juice preparation. Two bh ! apples, about 70 Ibs., were 
ised in preparing each lot of juices \iter removal of any 
decayed fruit and tor pressure te and chemical 
inalysis, the apples w ur lin a grater mill and the pulp 
pressed in a rack-and-clot \luminum racks, nylon press 
cloths, and a hydraulic pr with a stainless-steel pan were used 
to reduce to a minimum t ibility of juice contamination 
Special precautions ic] cluded boiling and prolonged 
rinsing of racks and pre clotl were used in cleaning this 
equipment to avoid development of off-flavor \s a result only 
mK imple had a detectable { reign flavor [he juice was placed 
in 5-gallon glass carb d treated with a pectin-decomposing 
enzyme preparation to obtain clarification within 18 hours at 
65 to 70° F. (18.3 to 21.1° ( The clarified juice was filtered 
through duck cloth in a ite-and-frame pre with filter aid 
The filtered juice was fla pasteurized by passage through a 
block tin coil bmerged i boil iter bath and filled into 
t H pecial 11 cyl nder Can at about 190 
(88° C.) to give a float ict the catis were immediately 
ealed, inverted i ind then water cooled 
cooled, dried car ver tored at 32 to 34° F. (0.0 to 1.1° C.) 
Analytical methods lwenty apples were selected at random 
trom each 2-hox lot for the determination ot ground color, firm 
re tannin, and stare birmine vas measured with a Mag 
re and Taylor (9) pr ire tester using a “%g-inch plunger 
Measurements were mad the pared surtace at three points 
‘round the circumference of each apple and the values averaged 
Wedge Apne | I tem t ilyx were taken on oppo 
te ile CAC tr i malysi leach wedge was 
! ded t btai K) i my lor tannin analyses and 
the remainder isu i et nation of starch 
tannin was detern t Iruit ar’ juice by the Rosen 
blatt and Pel method (/ The fr it was prepared for 
inalysis by grinding 3 n tes J blender with an equal weight 
95% etl \ ipplied to juice samples this 
method gave paral t t btained by the per 
Manganate titrat met ! i water blank was used 
ind the permanganat t i tandardized against the 
ime tannic acid preparatior Shight lower values were ob 
tained when activated rbon-treated juice was used for a blank 
Starch wa eter! up (prepared by thoroughly 
it i modification of the 
Nielsen and Glea t hive-gram por 
ol t ground pulp gest 10 minutes in 20 ml. of 8.0 N 


| 
he 
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perchloric acid with frequent stirring. This digest was trans 
ferred to a 100, 250, or 500 ml. volumetric task depending on 
the amount of starch expected, diluted to volum mixed, and 
iltered through glass wool. An aliquot of filtrate was pipetted 
mito a 100-ml. volumetric flask and 5 ml. water. 0.5 ml. of 10% 
potassium wd O.1 mil. of GOL N potassium iodate were 
idded in suceessior \iter mixing and standing 5 minutes the 
preparation was diluted to volume, mixed, and transmittaneyv 
determined with a photoelectric colorimeter using a 620 my 
filter \ blank was prepared in an identical mannes except that 
i} drops of 1 N sodium thiosulfate were added to remove the 
tarch todide color. The starch percentage was calculated from 
t standard curve obtained with a preparation of Delicious apple 
tarch. Values obtained by this method on a number of Delicious 
ipple samples, were in reasonably good agreement with those 
obtained by the much more difficult and time consuming method 
1 Vickey (1] 

fotal acidity was determined on the juice by titration to a 
pH of 8.1 with O1 N sodium hydroxide and calculated as per 


of Pucher Leavenwortl il 


cent malic acid (7) 

Reducing and total sugars were determined on the juice by 
means of the Lane Eynon method and calculated as percent 
mivert (2 

Taste tests. The triangle difference test was used to deter 
mine the comparative taste quality of the juices. Two ranking 
tests were also made to permit direct comparisons of a larger 
number of juice elected on the basis of the triangle tests. All 
taste tests were made in subdued red light to prevent detection 
of difference im color or turbidit Samples were warmed to 
room temperature and covered to confine aroma and prevent 
visual inspection by the taster upon entering the tasting room 
Fests were limited to one morning and one afternoon session per 
day with only one taster in the room at a time. The panel con 
sisted of 16 judges and the average number of judges per test 
was 13.6 for 127 tests 

In making the triangle difference test the judges were asked 
to select the odd ample among three 50-ml portions presented 
in coded beakers. The position of the odd sample with respect 
to the pair was randomized and the judges were asked not to 
note the code wotil the odd sample had heen se lected Selection 


of an odd imple Was required 


wid Judges were given an oppor 
tunity to imdicate whether the selection was made on the basis 
of a more pronounced (a) aroma, (b) apple flavor, (c) sweet 
tess, tartness, or (e) astringency, and to make comments 

In making these tests it was observed that apple flavor is a 


much more effective index of differences than aroma. Dissipa 


tion of aromatic constituents, even from covered beakers, and 
the presence of this aroma in the atmosphere of the tasting room 
probably accounted for the judges’ lack of acuity for aroma 
When aroma was a factor in detecting differences, the judges 
usually associated it with a more pronounced apple flavor. For 
these reasons discussion of these qualities is usually limited to 
ipple flavor. Similarly, discussion will be limited to sweetness 
since qualities of sweetness and tartness were more pronounced 
nalysis showed differences ir 


samples and chemneal 
weetness to be more likely 

In applying the triangle difference method to the 65 lots of 
juice involved in this study it was neither practical nor neces 
ary to test all possible sample combinations. Many combina 
tions could be eliminated as being very different by an imspection 
of the pre-processing history of the fruit and the analytical data 
In most tests an effort was made to select those samples that 
might be expected to be similar. Taste tests on juices prepared 
trom cold-storage fruit were limited to those from “C” grace 
trait and to comparisons from “C” and “Faney-Extra 
Fancy” grades of the samc treatment 

In making these tests a high correlation was observed be 
tween sweetness and apple flavor. Seventeen tests were there 
tore made on samples that had been adjusted to the same sugar 
and acid content, by the addition of sucrose and malic acid re 
spectively, so the judges would have to rely mainly on aroma, 
apple flavor, astringency or differences other than sweetness or 
tartness to select the odd sample 

One ranking test was made with 9 juices from “C” grade 
truit having the greatest possible difference in maturity at har 
vest and in post-harvest ripening. Duplicates from one treat 


ment were included to give a total of 10 samples. In making 


this test the 16 judges were instructed to rank the juices is 
orde of imcreasing aroma and apple flavor only \ similar 
ranking test was made by 15 judges to compare the effect 
iroma and flavor of various cold storage treatments. Six dif 
terent Juices were used in this test 


RESULTS AND DISCUSSION 

Comparison of ‘‘Fancy - Extra Fancy’’ and ‘‘C’’ 
grades. |’ressure-test values of the fruit and data on 
composition of “C” grade fruit and resulting juices at 
harvest and after various ripening and cold-storage 
treatments are presented in Figures 1 and 2. Similar 
data on “Faney-Extra Fancy” grade fruit of the first 
and second harvest are omitted for the sake of graphic 
clarity. The principal difference in composition between 
these grades was a consistently higher sugar content in 
juices from the “Faneyv-Extra Fanev” fruit In the 26 
pairs of juice that differed only in grade of fruit used. 
those from the “Fancy-Extra Faney” grade contained 
from 0.50 to 0.90% more total sugars and from 0.00 te 
OOS more reducing sugars Corresponding average 
differences were 0.69 and 0.216; There were no 
appreciable differences in pressure-test values or in the 
starch and tannin content of the fruit, and no consistent 
difference in acid or tannin content of the juice. Acid 
and tannin values obtained for juice were erratic in 
these studies and no conclusions as to differences in 
these constituents with the grade of fruit can be drawn 
It will be noted that this method gave tannin values for 
juice in the order of about twice that for the fresh fruit 

In 14 triangle taste tests between juices differing only 
in grade of fruit used nine were significantly different 
(p< 0.01). Application of the statistical sign test (3) 
to comments by judges correctly identifying the odd 
samples showed that juice prepared from “Fancy 
extra Faney” fruit had a significantly more pronounced 
apple flaver (p< 0.01) and was sweeter (p< O01), 
while that prepared from “C" grade fruit was more 
astringent (p< O01). Of particular interest is the 
fact that only one of the significantly different pairs 
was from fruit that had been ripened more than two 
weeks. Since differences in sweetness remained con 
stant during ripening, post-harvest ripening appeared 
to minimize differences in apple flavor between these 
grades. Of three significantly different pairs, only one 
remained significantly different (p< after ad 
Justment to the same sugar and acid contents, indicating 
that the tasters were relying in part for their judgment 
on differences in sweetness 

Effect of ripening after harvest. \ marked increase 
in total and reducing sugars and a corre sponding loss of 
starch, particularly during the first 2 weeks, were the 
most important changes in composition during ripening 
after harvest (Figures 1 and 2). There was also a 
slight loss in acidity during ripening. The sharp loss in 
acidity in the fruit from the first and third harvest dur 
ing the first two weeks of ripening was not observed in 
the 1950 study, There is no explanation for the low acid 
content of fruit from the second harvest at time of har 
vest but a similarly low acid content was found in juice 
from the comparable *Faney-Extra Fanev” grade fruit 
of this harvest. The increase in sugars and loss of starch 
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APPLE JUICE QUALITY 
vere ( ] ed | onsiderable sottening ot the fles] 
is shown | decrease pressure-test values 
Me ipprect ne nee tannin ot ipples 
ind \ iriat ns i tanni oft the do not appear 
ta he related to the rinening process 

Post-l est ripening « ed a pronounced change 1 
the flay thre ice Vas vreat st cut ne the 
first 2 weeks. The taste panel was unanimous 1n select 
ing odd samples 11 col isons between Juices pre 
pare | one day after cst ind the sce prey ired ifter 
two weeks of pening lnices trom. truit ripened 2 
weeks wet not onl eeter but judges were unam 
mous in indieatine 4 e anple flavor and less astrin 
gem Most judy | ndicated a more pronounced 
iroma atter ripenime ese important differences im 
flavor were observed even u ces prepared from trunt 
of the third harvest. which was quite rine when picked 
While na weethics ( ntinued to 
increase as the was ed up te veeks thes 


first 2 veel ind would not sti riven this variety 
longer than 4+ weel 

It apparent trom) these ita t] it bot] rhiness is 
measured by pressure test, and starch content ot thre 
flesh would be suitable objective indexes of ripeness 
for the standard Delici rietv. Friut within a firm 
ness range from 10 to 14 pounds by the method used 1 
this study would be at a ripeness suitable for good pute 
quality | is comparable to the “Firm Ripe” to 
‘Prime ripen range for this variety as giver 
by -Tlaller 5) Softer fruit within this range would 
produce juice of slightly more flaver and greater swect 
Ness Stare] ontent range of ripenes vas les 
than 1°, 

Effect of maturity at harvest. [here wa stead 
increase in total and reducing sugars of the fruit at 
harvest maturity progressed from early commercial 
to overmature (Figure 1 l’ressure-test values an 
starch content remained constant during the first and 
second harvest and dropped shghtly in overmature truit 
i the third rvest (Figures 1 and 2). Sharp drops in 
ind **( vrace s the fruit progressed from early con 
nic cial ti nature ire necessaril nadicative 
chat t rht be « pected lve yee trom the 
third. overmature harvest had considerably more acid 
than that the second harvest Lhere is no apprect 
thle change in the tannin content of the fruit or jute 
vith increased maturity at harvest 

The taste panel was unanimous im detecting differ 
ences 11 tla roof ce rem the 3 harve t whet 
pre sed on the da Lite irvest, mall comparison 
ind in all cases yunee rom later harvests were con 
sidered to be sweeter and have a more pronounced apple 
favor and aroma than those from earlier harvests 
These ditterences ret enificant (p even 
vhen the es were ted to the same ugar ind 
icid content the ti t | irvest were judged 
to be more astringent than those from later harvests, 
but there no appree ble difference in astringency 

from the second and third harvests. All 
irom nripened fruit were con idered 


\S AFFECTED BY HANDLID 
quite astringent, | veve e1 
1 
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ence between this juice and juice from third-harvest 
Iruit alter 6 weeks’ ripening by the more. sensitive 
triangle test This can be « x plained only by the assump 
tion that the position of the samples, which were identi 
cal for all judges, would influence judgments 

Effect of cold storage. !here was a gradual loss of 
tarch and an increase in reducing sugars throughout 
the 6 months of cold storage (Figure 1). Total sugars 
increased during the first 4 months and dropped slightly 
as storage was prolonged to 6 months. Pressure-test 
values heeame progressively lower during storage 
(higure 2). There was a slight loss in acid content dur 
ing storage of fruit from the first and the third harvest 
but low initial acid content obseured this change in 
fruit of the second harvest. There was no appreciable 
change in tannin content during storage Ripening at 
ambient temperature after removal from up to 4 months 
cold storage resulted in further softening of the flesh, 
increases im total and reducing sugars, and loss of 
starch, After 6 months’ cold storage the starch content 
was neghgible and there was little change in sugar con 
tent during subsequent ripening 

The flavor changes caused in juice by ripening fruit 
tor per (| up te 2 weeks after removal from cold stor 
age were similar to those found in post-harvest ripening 
of unstored fruit. Ripening after storage generally re 
sulted in juice with a more pronounced apple flavor, 
aroma, and sweetness and less astringency. These dif 
ferences were most pronounced in juices prepared from 
fruit stored 2 months, with 7 out of 8& tests having 
sigmificant differences (p< 0.01) and least pronounced 
in juices prepared from fruit stored 6 months, with only 
3 tests out of & being sigmilicant Juices from riper 
fruit of the third harvest showed the least increase in 
Haver with post-storage ripening. These results indi 
cate that desirable flavor changes occuring during post 
harvest ripening also take place to a considerable degree 
during cold storage, so that post-storage ripening is less 
critical, Nevertheless there is a distinct advantage in 
ripening stored Delicious for a period of one to two 
weeks to obtain the greatest flavor and sweetness. Post 
storage ripening also tended to dissipate foreign odors 
and flavors that may be absorbed during storage 

Phe problem of evaluating flavor of juices from cold 
stored fruit proved difficult, because it was impossible 
to eliminate personal preference. Apple flavor and 
aroma, While pronounced, were different from those of 
juices prepared from fruit that had received no cold 
storage. In 20 triangle tests of juices prepared from 
unstored apples and apples stored 2, 4, and 6 months, 
significant ditterences (p< 0.01) were observed in 11 
Juices for these comparisons were in most cases selected 
for comparable sugar and acid content and were of the 
same harvest and grade for each test. The flavor of 
juices prepared from cold-stored fruit, while different, 
was quite acceptable. Majority. preference was indi 
cated tor juice prepared from stored fruit or from fruit 
receiving the longer storage treatment in 9 tests and for 
juice trom unstored fruit or fruit receiving the shorter 
storage treatment in 4 tests 

Results of the triangle taste tests were confirmed by 


those of the ranking test presented in Table 2. In this 


TABLE 2 


Ranking test of juices from “C” grade Delicious of six harvest, 
cold storage, and ripening treatments 


Juices ranked from 1 to 6 with 6 given t “ace with greatest 


flavor and aroma 


Fruit treatment 


First harvest ripened 4 weeks 

Second harvest 6 months’ cold stora 
ripened weeks 

Third harvest riz 

Second harvest 

Second harvest 
ripened 

Second harvest 


ripened 2 weeks 


© Mean value of ranking by 

'Caleulated from ranking 

Statistic s for Biologic 
Yates 


caleulated 
G. N. Snede« 


test the confusion of the judges as to what constituted 
apple flavor and aroma was quite evident. For example, 
juice prepared from second-harvest fruit after 6 months’ 
cold storage followed by 2 weeks ripening was given a 
high rank of 5 or 6 by 4+ judges and a bottom rank of | 
or 2 by 6 judges. Because of the problem of evaluating 
apple flavor and aroma in these samples the results are 
not as conclusive as those of the ranking test shown in 
Fable 1. It is evident, however, that cold storage of 
Delicious under proper conditions for periods up to at 
least 4 months is not detrimental to their juice quality 
Firmness or starch content would be equally useful in 
determining suitable ripeness for pressing cold-stored 
fruit as for unstored fruit 


SUMMARY AND CONCLUSIONS 

The effects of grade, maturity at harvest, post 
harvest ripening, and cold storage on composition and 
quality of juice from standard Delicious apples wer 
investigated 

Post-harvest ripening was the most important factor 
in determining the composition and flavor of juice ob 
tained from this variety. Juices pressed shortly after 
harvest were lacking in apple flavor and were astringent 
Post-harvest ripening was accompanied by a marked 
increase in sugars and loss of starch. This was true 
even for fruit that had reached full maturity before pick 
ing. Ripening for periods of at least 2 weeks after hat 
vest was essential to the development of apple flavor 
and aroma, and flavor continued to increase as the 
ripening period was extended to 6 weeks, particularly 
in greener fruit. 

Increased maturity at harvest, within the commercial 


range, resulted in increased apple flavor and sweetness 


and decreased astringency in the juice. While this 
effect was reduced as the fruit ripened during either un 
refrigerated or cold storage, greater maturity at harvest 
wis advantageous to juice quality. 

lhe flavor of juices from fruit held in cold storage 
for periods up to 4 months, while different, was equally 
as acceptable as that of juices prepared from unstored 
fruit. Apples ripened slowly during cold storage, so 
that optimum flavor and sweetness were developed in 
this stored fruit after shorter periods of ripening than 
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Quality and Yield of Filbert Nutmeats as Affected by Time of 
Insect Attack and Use of Certain Insecticides 


(GLADYS L. GILPIN ann ELSIE H. DAWSON 


AND 
SIEGLER 
(M script re¢ | il 4). 1953 
Studies on filbert nutmeats were carried out to de- ipproach, the time of insect infestation was u vestigated 
termine whether quality and yield of nuts could be cor ind related to the quality and yield of filbert nutmeats 
related with time of insect attack, studied by enclos- : , ; ‘ 
. in the other, the effect of certain insecticides sprayed on 
ing nut clusters in bags at intervals during the grow ' 
filbert on aquatit wid elk neats as 
ing period, or by insecticide treatment with DDT, bert tree nm quan and eld of nutmeats wa 
BHC, or parathion to control insect infestation. tuclied 
METHODS 
(eccurrence of bitter flavors and shriveled nuts in thie Attempt is made to get information as 
filberts has become I eCrious problem in ome filbert the time t | t ere 1 t active in attacking the 
orchards The cause of bitterness and shriveling has its by enclosing nut ter thin bags at 10 one-week inter 
not beer definitely ¢ stablished but insect d iS Sus \l le nut 
1 11 m clusters bagged time ere imecluded in one lot 
) | obtain intormation on possible relations 
pecter ta making 10 sample ts for t tudy experiment was 
between insect attacl ind favor ind nutmeats, irried out im al t Scientist (litfs, Maryland, where 
coope rative studi Ss were ¢ irried out by the two organi many t the it trol { \ | irvest had been unpalatable 
zations identified above Phis report presents the re Surve vere made tn t rchard from time to time during the 
| | tert e the species of insects that might 
sults of 2 ditterent ache to the probte bitter nign 
ness It filberts and | vield { choice nutmeats In one 
The other study on the effect ot ecticidal treatments for 
the control of ucking 1 ts that ma cause kernel spot and 
‘Samples were prov by the Div f Fruit Insect result in bitter flavor in filberts was started in 1950 as a small 
Investigatior surreal f Enton gy and Plant Quarantine ile field experiment in a rchard at Stewartsville, Virginia 
quality stu n the filberts were conducted by the Bureau of he following treatme ere applied on June 14, July 1, and 
Human Nutrition and Home | mi July 18 for compari th untreated tree 
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TABLE 2 
Yield of filberts from clusters bagged at intervals during a 
two-month period to prevent insect infestation, calculated 
on the basis of number of nuts 


Three tree vere i wel in each treatment and m the un 
treated control. and the total rye om each tree was used a 
one ample my the quality Ihe | tilbert vere harvested 
at maturity m September red room temperature until 
October. then were cracked ar nutmeats stored im sealed 
vlass jars under refrigeration for the brief duration of the qual 
ity 

Nutmeats from eacl le we orted mto two classe 
to external vell-formed nut 


meats, appearing free tro inseet injury, and (b) inedible 


appearing, partially develope hriveled, imsect-intested, or 
moldy tutmeat Nuts wh had no kernel or an undeveloped 
kernel that tilled le one-tou ot the capacity otf the 


cation as to time of insect attack. Yield in number of 


the basis of total number of 1 he sample and also on the bagged during the first part of the season than in the 
basis of total weight of imple. Kernels broken when rr last part. Considering yield in terms of weight of choice 


ving the is old da wre d 
moving the shells y | in vield data but were not rate nutmeats ( Table 


3), the samples bagged from June 29 
lor palatability ‘ 


tilbert ch treatment were placed cello 


phane bags with 5 nuts in each bag. The nuts were tasted by a 


TABLE 3 
Yield of filberts from clusters bagged at intervals during a 
two-month period to prevent insect infestation, calculated 


on the basis of weight of the nuts 


panel of 5 person elected for ir ability to recognize bitter 
flavers m test solutions and in known samples of bitter or non 
hitter nuts. Each panel member tasted the 5 nuts from one bag 
at one tasting session: there were 4. sessions each day Nuts wot We 
were rated as having sweet, natural flavor o light, moderat 
wovery bitter flavor, Panel members also were asked to name 

wy other flavor present hey were instructed to rinse. the 

mouth with water and to alle few minutes to clapse between 

sampling any 2 nuts te oid carry-over of flavors. Since th 

number of nuts m the different unples varied, results are pre 

ented as percentages of the total number of muts im samples 


trom each treatment 


4 


4% 


RESULTS 


Quality and yield of filberts in relation to time of 
insect attack. [’alatability studies showed that the pet 
centage of judgments rating nuts as sweet, natural 


flavored was higher, and the incidence of slightly bitter, 


moderately bitter, very bitter, spoiled, and rancid nuts 


was lower for the samples of nuts bagged in June and to July 18 were above the average for all samples, those 
July than for those bagged in August, 1950 (Table 1) after July IS were below the average Phe sample 


These results indicate that insect infestation occurred hagged on July 25 showed some decrease in vield over 


during June and July the previously bagged ones and may indicate that insect 
Yield data on tilberts from nut clusters bagged at attack occurred sometime before that date but after 
intervals during a 2-month period also give some indi July 18 


TABLE 1 
Flavor ratings for choice filberts from nut clusters bagged at intervals during a two-month period to prevent insect infestation 


g flavor of nuts 
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Dotal or averawe 
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N f nuts 
Date nuts were bagee rated Sweet Shehtl Moderately Very 
natural hotter hotter hitter 
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TABLE 4 


Flavor ratings for choice filberts from unsprayed trees and from trees sprayed 


Bit 

Incidence medible ppearing nut ‘ blan! 
nuts Vas crratn re ) nuts were ni 
saniple bagged \ug t tl lee re Shells and 
medible ut aries m 60 to S40 i the total weight 
ct the ts witl tor I] lots 
verght of shells and edible nuts m samples bagged 
before July 25 wa er tl the average ter Tul 
25, more than the ave ( 

During the peri ich nut clusters were bagged 
the folle Specie ne msect ere | ndpicked 
trom the trees Dalla ) 
Lept ay ) re 
Say } feng ~ By na 
probably. ' 


Quality and yield of filberts in relation to insecti- 


cide treatments. [‘lavor ratings for the choice nut 
meats trom beotl spra ed ne ved tree ire viven 
in Table 4 Phe percent t f choice nutmeats that had 
natural, sweet xumately the same trom 
ed trees a t] spra ed witl on 
parathior Phe proportior vood-fla ed nuts wa 
about 1247 lower for nuts from the tree praved witl 
benzene hexachloride (BITC ) than for the others 
difference of questiol because the 
natuy il. sweet flave red nuts m sample trom t the 
three tree eiven thre ame treatment varied as much a 
percentage whtlhy litte trom 
spraved and unspraved tree vere almost. the ume 
percentage ob m cle te hitter and ver bitter nuts 
trom trees spraved t Va larget than for ar 
thet ere i te Cust vhere pertect 
ippearing nuts trom: the and parathion treatment 
vere sj thie cle md a few nut which the 
panel members deseribed a lig tasteles It Is 
tet ible eve ether thre ditterence bitterness 
of tilberts n the unspra ed trees and those spraved 
vith DDT, BITE or parathion were large enoug! tor ln 

practy portance 

Viel it filbert rom unspraved tree ind fron 
trees 1 d with BIT r parative ire give 
11 5 § dl ¢ \ve ve lor all tree riven the same 


TABLE 5 
Yield of filberts from unsprayed trees and from trees sprayed 
with BHC, DDT, or parathion, based on number of nuts 


with BHC, DDT, or parathion 


eatment indicated that eld kee nutmeats was 
reased ill of thre pra used (only of the 
wober of nuts fro ! raved tree contamed choice 
while ‘ tree ielded between ZO and 
Fable 5 lhe percentage blank wuts was 
it the same treatment 

By weight, nut ed trees averaged 20°; 
19% with r parat lable 6) 


TABLE 6 
Yield of filberts from unsprayed trees and from trees sprayed 
with BHC, DDT, or parathion, based on weight of nuts 


rut eat mecluds | Cle ind msect infested 
nut wade up 11‘ the tot eivht the unsprayed 
pole vhere nly 2 t ‘, inedible nutmeats were 
lin sprayve praving decreased som 
it the ibined | ( iid imedible nut 
erat 62 to 65% for samples given the 
Is Spray treatment compared with an average 

nuts ed tres 

SUMMARY 
When filberts were red at tervals during the 
t event ect nlestation, quality 
( e better the nuts bagged 
ples bagged in August, 
ind iting t tt ( irreal early the 
hie tte filbert howed no 
elation ect imfestation by 
t ( llowevel 
ect etlective thee pel 
1 ted i chore on 
ppe ‘ ent nereased the 
test it ct trent hie 
eatest CHSE csulted trom use 
‘ ows the le t trom) use ol 
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A system for recovering water-soluble essences of 
orange juice under vacuum at temperatures of 110- 
115° F. (43.3-46.1 C.) is described. The orange juice 
is not noticeably deteriorated at this processing tem- 
perature. A relationship is shown between aroma of 
the essence and peel oil content. The use of water- 
soluble essence enhanced the floral character of freshly 
prepared concentrate and reconstituted product. 


In the process of concentration of citrus juices, cer 


tain water-soluble odorous constituents which = are 


characteristic of the fresh juice are normally volatilized 
along with the water. The concentrate when reconsti 
tuted, therefore, lacks natural aroma. Methods of re 
storing this lost flavor are of interest to food tech 
nologists 

In any study of the flavor of citrus juices, peel oils 
need also to be considered, since they are known to con 
tribute to the characteristic aromas. Cold pressed 
orange peel oil, for example, has been used to impart 
an orange flavor to confectionery and beverages, im 
cluding orange concentrate (8, 75) 

Principal objective of the present work was to deter 
mine the effectiveness of water-soluble, steam-volatile 
constituents in enhancing the flavor of the orange con 
centrate. The investigation also comprises the adapta 
tion and improvement of equipment developed by other 
workers (7, 5) for the recovery of volatile constituents 
from fruit juices, and an evaluation of the odor strength 
of the essence recovered and its use for re storing odor to 
concentrate. The term essence as used in this paper 
refers specifically to the water layer. It is realized that 
odorous materials present will be partitioned between 
the aqueous phase and a possible oil phase predomi 
nately d-limonene. 

PREVIOUS WORK 


Chemical composition. Hall and Wilson (7) studied the 
chemical composition of the volatile water-soluble, aromatic 
constituents which they concentrated trom orange juice by suc 
cessive vacuum distillations Oils which separated were 
systematically discarded. The constituents found would also be 
present in essence recovered in the current study because ot 
basic similarity in the recovery processes. Ethyl aleohol, acetone, 
acetaldehyde, and formic acid were the principal constituents, 
with ethyl alcohol being the most abundant. An olefinic alcohol, 
an amyl aleohol, phenylethyl alcohol, and esters of formic, acetic, 
and caprylu acids were also present; some terpenes were 
indicated 
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Poore in 1932 (14) investigated the composition of California 
Valencia and Washington Navel orange oil and reported the 
presence of d-limonene, decylic aldehyde, formic acid, acetic acid, 
capric acid, cayrylic acid, octyl alcohol, and an olefine alcohol 
CwHeO, closely re lated to linalool \ trace of linalool was also 
indicated. Nelson and Mottern (73) found citral in Florida 
Valencia orange oil. In the preparation of coldpressed oils such 
as these, an emulsion of oil in water or juice is obtained and the 
oil separated by centrifuging. Some of the peel oil constituents 
are water-soluble and steam-volatile. These constituents would 
be recovered as essence from the orange juice or water in which 


they are dissolved 


Rice, Keller, and Beavens (75) have studied the aromatic 
constituents in California orange juice They rectified the water 
condensate obtained during concentration of the juice and used 


it to fortify the flavor and aroma of the concentrates produced 
Upon storage of these concentrates, “apricot-like” flavors were 
reported in the reconstituted juices 

\iter extracting the water condensate with ether, only 
formaldehyde, methyl alcohol, acetaldehyde, ethyl alcohol, ace 
tone, furfural, and an unidentified acetate ester were found 
From 0.004 to 0.006% recoverable oil was found in juices which 
had been prepared from carefully peeled fruit. They concluded 
that the volatile flavor and aroma were primarily associated with 
the volatile oils and that the volatile flavor and aroma lost dur 
ing evaporation could be restored by adding carefully selected 
coldpressed peel oil or orange puree 


Hydrogen sultide was identified as one of the volatile con 
stituents of orange juice by Kirchner, Rice, Miller, and Keller 
(9). Hydrogen sulfide would not be recovered in essence re 


covery under vacuum unless liquid air traps or some similar 
system were used 

Methods of restoring flavor. MacDowell, Moore, and Atkins 
(10) imvestigated the addition of fresh juice as a method of re 
storing flavor to orange concentrate This method, known as the 
“cutback process,” 1s now widely used. Some of the basi 
teatures of this method are incorporated in a patent assigned to 
the Secretary of Agriculture (10 

Kaufman and Campbell (8) have investigated the effect. of 
variation in source of orange flavor and aroma on the flavor 
and aroma of reconstituted orange concentrate. They used the 
first condensate from atmospheric concentration of orange 
juice a rectified condensate from vacuum concentration of 
orange puice ind Various orange peel oils Phey observed an 
“apricot- or strawberry-like” flavor after storage of frozen 
orange concentrates fortified with rectified condensate 

Methods of recovery. The method of recovering volatile 
aromatic constituents that has been singularly successful has 
been that developed at the Eastern Regional Research Labora 
tory, tor use with apple juice (6, 11) and with grape juice (5) 
Other developments in this method have been accomplished at 
the Western Regional Research Laboratory (16) In these 
processes, the general procedure has been to heat the juice 
rapidly to the boiling point and then vaporize about 10% in a 
single pass through a tubular heat exchanger. Then, by frac 
tionating the vapors in a packed column, a concentrated essence 
was obtained of about one-hundredth the volume of the original 
juice. The comparatively short heating period did not materially 
affect the flavor of these juices and excellent, full-flavored con: 
centrates were prepared 

\n effort was made at the U. S. Citrus Products Station, at 
Winter Haven, Florida, to adapt the essence recovery equipment 
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Figure 1. Flow diagram of essence unit. 
rigina eveloped at the Easter Regional Research Labora 
ory to the preparation { full-Alavored concentrated orange 
wice he adaptation consisted of an oil decanter to remove the 
water-insoluble oils. It was found that the heating to boiling at 
atmospheric pressure materially affected the flavor of the 
stripped ce. However in aromatic water-soluble essence, 
floral in character va btamed When stored in bottles at 
et A for 5 year these essences of 100- to 150-fold 


Fruit and Vegetable 
Texas Phis 


rapidly by 


idaptat consisted ot ling the 1 

evaporati to a vacuur Using this method, an aroma ot 
grapefruit and Meyer lemor was obtained without serious 
eterioration of the jutee Each citrus variety yielded a dis 


EXPERIMENTAL 


Equipment and operation. In the present investigation 
equipment i ied in which the juice was not heated above 
115° | (46.1 ¢ ind the heating, evaporation, and essence 
re ‘ ( nducted entirely under vacuum. Figure 1 1s a 
t} | i the met! 1 used in recovering essence in these 

(Jrang va pumped through a small 
diameter icketed tube vhere it was heated to about 115°] 
(46.1 ¢ nd then about 10% of the liquid was vaporized in a 
econd reer jacketed tub The liquid and vapors were im 
mediatels parated. the liquid being cooled to about 80° F 
(26.7° ng t i suitable vacuum after passing 
throws i manually operated liquid seal he vapors were con 
elise i globule epal ited in a decanter This con 
‘ te w wain stripped by vaporizing about 30% of the 
| ther tubular heat-exchanger. These vapors led into 
the fractionating column where the aromatic materials were 
neentrat Phe fractionating column had a stripping section 
hetween t vapor inlet and the reboiler of about one-tenth the 
neth of the mt Phe vapors from the top of the column 
vere condensed with a surface condenser and any oil globules 
wain ret ed wit i decanter \ portion of this condensate 
ved continualls 100- to 150-fold essence and the 
er returt to the top of the column as reflux. Stripped 
lumn botton vere removed substantially free of aromatu 
iterial \ll vent lines led to a manifold where the exit gas 

i crubbed with refrigerated column bottoms. The enriched 
crubbing vas mixed th condensate passing to the 
econd vaporizer and so recycled. All gases and vapors passing 
through the rubber were led through dry ice traps to remove 
addition peor lee iter Va used in all condensers and 
ct er il hot (150° | r 65.6 ( water in all heaters and 


verauior observations of rate of flow of 


11 extent of vaporization in each of the 2 vaporizers, tem 

perature f yvaporizati ind pressures were recorded The 

centrated essence condensate in the dry ice traps, and column 
hotton re collected separately and measured 

‘ ' f fre 1 is the usual amount used for 

rut The feed rate of fresh juice was maintained at about 
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8 gallons pet ir al 


} 
raw juice \ known \ 
juice was determin 

When concentrate 
the stripped juice passe 
ind was concentrated 
(21.1% 

Materials and prep 
juices of different peel 
lot of Pineapple 


machine-reamed, har 
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t about 0.7% of the 


iu! 1 i ed and stripped 
re to be prepared t flavor evaluation, 
tiy int i falling film evaporator 


to tl lesired lids content at 70° F 


aration. [In one series of eXperiments, 
il ntents wer bt ed from a singh 

led wet le fruit puree 

real ind I ‘ peel oil The 


whole fruit puree (/ is prepared by tting truit im quar 
ters and passing throug t red screw | with 0.027 inch 
perforations. Pulp, peel, and ls were discarded. The machine 
reamed juice was prepat na rotat lice extractor of com 
mercial design and the ind-reamed 3 by cutting the trunt 
in halves and reaming by ind wit ctrie burring reamer 
Phe juice free of peel is prepared by the method suggested 
by Blair and co-worker 3) in wl the fruit was first plumped 
by immersing im wat t 180° | (82 ( for 5 minutes, 
cooled, peeled by hand, t peeled fruit treated with permanga 
nate to remove traces of peel oil, and wit xhium bisulfite to 
remove permanganate stat Phe fruit was then washed and 
the juice was extracted le truit tapered SCTOW 
press with a 0.027 inch scree Keach of the stripped juices was 
pa ed through the « cr mit a see a tin the « ence and 
trap condensates trom « | bx ected as separate 
fractior 

\ coldpressed peel emulsion al vas used in the equip 
ment. Emulsions of a ¢ grad f orange peel oil were 
prepared at levels of 0.01% and 0.05“ lhe emulsions were 
passed through the equipment only once and the essence and trap 
samples collected 

Analytical methods and data. Kecoverable ol contents, solu 
ble solids, and total ac ntent ere determined on all fresh 
ice and recoverabl agai tr 

The raw jun had a | tent of 116° Brix 
al wid of 0.90% The range of recoverable oil wa from 
to 0.004% hie alu f recoverable oil for machine 
reamed and hand-reamed ices are considered normal for com 
mercial operation. Grade A cannes peciftications call tor 
not more than 0.06 re verable and around O.O1%e 1s 
generally considered itistact tituted trozen con 
centrate Val il 0.070" | exceptional with 
current june extract | puree Wa included 
is an extren 

The recoverabl i the free of peel oil wa 
0.004% Phi presumably came the fruit pulp 
he peel had be Care removed | value of recoverable 
il in juice prepared t i ‘ to vary widely with 
the maturity and perha th the variet Similar results 
were obtained by Rice eller and Be ! In other work 
with midseason \Valenci rang t 1 yielded a 
0.00120 recoveral i t it Valencia 


Methods. Attempt 


of the variou 
oxidation procedure 1 
values for sewage a 
that the value bta 
essence Since al 


Wa ibane ned 
Approximat it 
condensate peel « ! 
the odor threshold met 
first reduced by dilu 
the me volume i t 
ct vere the 
bottle until a dittes 
he en the sample a 
vere 10, 20, 40, 100, | 
and 5000 to 1 imy 
evaluation by smelling 


EVALUATION 


re first made to evaluate th trength 
by ! il met | Lhe permanganate 
teri g Oxygen Consumed 

found 
to ethyl alcohol im the 
minor tactor m orange 


ive elated t ‘ trength, the method 


‘ ter 1 the ¢ ences, trap 
vere made by 

tractions were 

t tille ter until they occupied 
Lhe 
glass stoppered 
longer be detected 

iter te] in dilution used 

OO. 1000, 1256, 2000, 3333 
isly haken before 


uch odor ould 


\ turther adaptatior it ft 
Product ("SPA + 
| 
“wef 
tinctive essere 
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| if solution per part of essence) 
threshold I \ panel of & to 12 judges Was 


used. Generally, 4 sar re judged at one time. However 


a larger group could be judged since at the high dilutions used 


the terse 0 trom tatigue rapidly. Comparisons were mad 
sample ss examined as a group. The 
threshold values obtained by « mdividual members of the 
panel were averaged for each sample The sample with the 
vreatest threshold value (the trongest odor) was arbitrarily 
i volue of 1.0 and the others in the group rated accord 

tie te value 
Comparisons made omparisons were made between odor 
thre old valu | and coldpre ssed peel oil 


emulsion of the el onl content: between odor 


threshold value ld pre ssed peel oil emulsions of 


known peel oil content ul between odor threshold values 
of essence derived fron hh yuice and essence from coldpressed 
peel ol emulsion of comparable peel oil content 

Compartsor Haver concentrates, with and 
vithout essence yw hp il had also been added were 
made. Essence w lel o th would be in the same pro 
portion im the reconstituted juice as in the fresh juice from 
which it was obtamed. Coldpressed peel oil was added to give a 
peel oil content of O.O10% v/v based on the reconstituted juice 
Care was taken to adjust the reconstituted products to exactly 


12) Brix and to have all the samples at the same temperature 
hetore tasting. Produets were rated in flavor in order of per 
onal preterence by members of the laboratory panel Some ot 
the lots were tasted by representatives from industry 


RESULTS AND DISCUSSION 


Quantities collected. | lx quantities of essence and 
trap condensates obtained from 10 gallons of juice are 
shown in Table 1 The volumes of the essence frac 


TABLE 1 
Volumes of fractions obtained from 10 gallons of juice 


Volume of Volume of 
essence from condensate in 


lume | «dry ice traps 


” ” 


tions were under the control of the operator. It will be 
noted that the trap condensates are greater in volume 
with the first pass. This is believed due to the deaera 
tion that took place then which caused an increased 
quantity of noncondensible gases to be drawn through 
the traps. Other variations in the volumes recovered in 
the dry ice traps are primarily caused by different 
amounts of leakage in different runs 

Recoverable peel oils. | he data on oil recovery are 
given in Table 2. With the very high reeoverable oil 
contents of the puree, the main oil recovery was in the 
decanters of the essence recovery unit, but in the other 
cases, the oi was found in the dry ice traps. These 
results indicate that in normal concentrations, peel oil 
would be a dithcult constituent to recover under vacuum 
in the presence of even small quantities of water vapor 


TABLE 2 


Oil recoverable from 10 gallons of orange juice 


Odor strength. In lable 3, data on the odor strength 
of the 2 fractions in the first and second passes from 
given puice s are presented In each case, the trap frac 
tion in the first pass was the most potent. Next in 
potency came either the first pass essence or second pass 
dry ice trap condensates. Usually the second pass 
essence Was the least potent 


TABLE 3 


Relation between odor strength in fractions 


s 


irbitrarily assigs 


When direct comparison was made between essence 
derived from a juice free of peel oil of O04 re 
coverable oil and a peel oil emulsion of 0.00467 oil, the 
threshold dilution method showed that the emulsion 
was SO% as strong as the essence. There is some indi 
cation of an aroma in addition to that of peel oil. Com 
parisons of essence from juice of 0.0066 recoverable 
oil and peel oil emulsion of 0.00667 oil showed the 
emulsion to be 206 stronger. similar comparison 
at an oil level of 0.0247 showed the emulsion to be 5 
times as strong as the essence. It should be pointed out 
that the substantial amounts of peel oil vaporized and 
collected in the dry ice traps did not enter into the com 
parisons. Lligher ratings for the oil emulsions would be 
expected at these levels. Using juice from the Valencia 
rather than the Pineapple variety and an oil level oi 
0.00157, the emulsion was only 30°; as strong as the 
essence 

In Table 4, estimations have been made of the total 
aromatic materials collected in the complete fraction 
While the dry ice trap products were of the greatest 
concentrations, greater amounts were recovered in the 
essences from the fractionating column. These values 
were again arbitrarily designated as 1.0. Essence re 
covered in the second pass averaged around two-thirds 
of the amounts from the first) pass Obviously 10 
vaporization is insufficient to recover all the essence 
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be detected (ex 
Oil Oil 
= lecanter traps 
le fruit pure ” ” 
Se pass 6 7 
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Free of peel 
First pa 
Secand 
a 
al 
tha First pass Second pass 
Essence Essence Traps 
i’ Whole fruit pure 0.5 
Hand-reamed 
Free of peel oil 
Horizontal comparison The sample of each group judy 
i" most potent by the panel is AEEMBEIMBhed a value of 1 
ry | 
Whole fruit rr 
First pa 
Second 
Machine reamed 
{ First pa . 7 
1 Second pass 
Hand reamed 
First pa ; 6 
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RECOVERY OF ESSENCE 


TABLE 4 
Relation between total odorous materials present in fractions 


First 


M 


In Table 5. the amounts of odorous material are com 


pared it accordance with the kind of juice used Oot the 


essences recovered trom the 


column in the first pass, 


the largest quantity was obtained from the machine 


reamed juice somewhat less from the hand-reamed 


| the juices free of peel oil and a comparatively 


juice, al 


small amount of odorous material from the whole fruit 


puree \ considerable amount of o1l separated in the 
traps when the whole fruit puree was run, suggesting 
the possibilit that a cor iderable quantity of the aro 


matic materials were preferentially dissolved in the oil, 


leaving the water lavers depleted In the second pass 
of this last run, | il was present and the relative 
rating ot} the essence was higher Phe results with the 
machine-reamed juice, the hand-reamed juice, and 
uice free of peel oil, show somewhat more potent water 
soluble essences with higher peel oil content, but the 
ditterences were not great 


TABLE 5 


Relation between odorous materials and methods of extraction ‘ 


First pas Second pass 

I 
M 
Har 
hr 

Vert risot t mple of each group judged 


Phe essence obtained from the 0.010% coldpressed 
peel oil emulsion was very similar in types of odor 
present to that obtained from fresh juice of 0.006% oil 


content (hand-reamed ) but lacking somewhat in flowery 


odors strengt! va le hy about he potency 

of the water-soluble essence from the 0.050% peel oil 
| 

emulsion appeared to be les than the 0.01007 emulsion, 

iain possibly due to the amount of peel oil separating 

in the first decanter, and the previously mentioned 


preferential sé lubility of odorous material in the oil 


\ coldpressed peel oil emulsion ot 0.044% oil con 


tent was 850) as strong as the orange juice of 0.044% 
recoverable oil content [his indicates peel oil to be the 
1 


uting to the aroma, but 


principal constituent contr 


SSTULN all 


Effectiveness in restoring aroma. 


reconstituted concentrate with added essence and with 


\« omparison of 


out essence showed that the presence of essence did 
contribute to orange aroma. There was some difference 
of opinion in comparing desirability of products with 
nly and those with both essence 


il. Some individuals expect and look for a 
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fairly strong peel orl taste while others prefer mildet 
oily taste and tend to tavor thre ESSCNICE Consensus 
when 


of the laboratory taste pane \\ 


freshly added, complemented the taste 


wel oil and made it appr ich the tresh nat iral flavor ot 
] 


that essence, 


co dpresst 


oranges, but not as closely i when cut-back juice was 


used 

\ large variation was observed 1 recoverable peel 
ol content ot yutces prepared bv the method ol lan 
; (il content varied from O.004 to 


variation is apparently due t differences in variety and 


maturity of the fruit 
Lhe stability of the wate soluble « ence m oranye 


concentrate was not satistactory in storage at 


O° F. ¢ 17.8° C.) in 4-fold concentrates, the essence 
left no detectable arom at the end of 6 months \ 
residual effect of the heightening of th peel il flaven 


was noted. The aroma of peel oil did not seem to b 


affected during thi toraye \dditional 


est this point. In no 


materially 
studies are being undertaken to 
case was the development of an “apricot like” or other 
off-flaver noted during storage from the use of the 
by SOM It 1s 


water-soluble essence rep rted 


} } 


thought possible that thi flavor reported 


by others may be due to the f some odorou 
material, most likely a peel oil tractiot Phe methods 
used by Rice et al. (15) and IWhaut and Campbell 
8) would tend to give products with very little peel oil 
when canned single-strength orange juices 


l’reviously, 
the method of Bla 


were prepared at this laboratory b 


2). juices of very low recoverable contents were 
obtained (0.0010 and lower ) fhe flavor and aroma 
at the Were net vel] balanced and Were cle 
scribed by a ipricot 


SUMMARY 


\ system for the recovery of water-soluble essence 
under vacuum at temperatures of (43 
16.1° C.) has been developed and applied to orange 
JUICE The orange juice is not noticeably deteriorated 


by processing at this temperature With this equipment 
it is necessary to evaporate at least 20 of the juice im 
order to obtain the bulk of the essence 

\ relation was found betwee the aroma of the essence 


In the range of 0.004 to 0.024% 


and peel oil content 


recoverable oil, slight! more potent water-soluble 
essences were obtained ith larger amounts ¢ peel oil 
but not prop rtionally \n orange peel oil emulsion in 
water also gave an essence somewhat similar to. the 
essence from whole orange juice 


While the bulk of the water-soluble materials we 
collected from condensers cooled with ice water, dry 
retain the peel oil when REL 


of 0.024% recoverable oil contents or under were used 


traps were necessary t 


Some water-soluble essence was also obtained in these 
traps 

The vse of the water-soluble essence enhanced the 
floral character ot the aroma f the treshly prepared 


concentrate and reconstituted product, but this aroma 


va lost in 6 mont! evel vit! torage at O | 
\ residual heightening of the peel oil 
flavor remained, but no off-flavors were formed 
= 


Essence | Traps | Essence | Traps 
Whole fruit 
Hand 
| 
la 
cs ‘| 
if 
| 
a) ped) 
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Dept 


Strength and sag measurements of jellies prepared 
from sunflower head extracts are reported. A combi- 
nation of oxalic acid plus ammonium oxalate for ex- 
traction was superior to the use of either one alone. 
Information is also given concerning the yield, grade, 
and general character of powdered sunflower pectin. 


Phe two chief sources of commercial pectin have been 
apples and citrus fruits. The apple juice industry has 
provided large quantities of pomace which can be dried 
and used as raw material for pectin manufacture. Like- 


wise, the recent strides in the manufacture and mer 


chandising of citrus juices has given rise to huge 


amounts of rinds suitable for pectin recovery. Despite 
these established sources, the versatility of pectic sub 
stances and their potential industrial applications have 
continuously prompted investigators to study new 
sources and properties. \ detailed review of these 
studies has been presented by Kertesz (4). One of the 
newer sources included in this review is sunflower 
heads 

Colin and Lemoyne (3) first suggested the presence 
of pectin in the pith of sunflower plants. Stoikoff (&) 
later extracted pectin from heads with a solution of 
0.5% oxahle acid. He recovered the pectin and stated 
that it had jellving quality comparable to that of apple 
pectin. He reported a yield of 23.6% based on the air 
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dry weight of the heads. The pectin was 45.7 esteri 
fied and had a galacturonide content of 87.36; 

Investigations of pectin in sunflower heads have been 
limited largely because of the few areas in which sun 
flowers are grown commercially. (ne of these areas 
showing great promise is in southern Manitoba, which 
has produced commercial crops since 1946, In 1949, 
60,000 acres were grown and harvested (7). At the 
present time, edible oil is recovered from the seed and 
the = sidue is used as a feed supplement. The seed 
hulls are pressed into logs for fuel. The seed heads or 
receptacles obtained in the harvesting operation are 
worked back into the soil 

The possibility of obtaining an important source of 
pectin from the material now being worked back into 
the soil, offers a stimulus toward study in developing 
a commercial method of pectin extraction. Results of 
several extraction procedures and their relation to gel 
characteristics are reported in this paper. A later paper 
will discuss a study of methods emploved in the re 
covery of dry powdered pectin and comparisons with 
commercial products from other sources 


EXPERIMENTAL PROCEDURE 


The threshed heads were dried in warm air until brittle and 
then ground in a plate-type grinder to pass an 8&-mesh screet 
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TABLE 
Calcium pectate and extraction pH values with different types and concentrations of extractant 


EXTRACTION OF PECTIN 
xtract 
cent t ( Fx + im Ext 
6.4 
7 
Che meal had a moisture content of approximately 11.0% The 
pectin content of the meal as calcium pectate was first studied 
Extractants included | oxalic acid. hydrochloric acid 
1 1 tetraphosphate and dium hexametaphosphate Five 


sodium 


grams of the meal were refluxed with 100 ml. of the extracting 
solution for 20 minute it boiling temperature The extract 
mixture was then cooled, made up to 150 g with water, and 
centrifuged. A 10 ml. aliquot ot t ltered supernatant extract 
was precipitated with 40 ml. of 95% ethyl alcohol. The precipt 


was dissolved in hot water and made up to 400 ml. wit! 
tate wa ved | 


vater The Ca ind H 1 how wa ther applied 
and the results reportes i ilctum pectate The concentratior 
of extractant the extracting lutiot varice from 025 to 
200% 

A modification of the Mottern and Karr procedure (6) tot 
determining the pecti : f apple pomac vas used to st 
the jellying capacity ot flower head extracts. The crude 
extracts for jelly tests were prepared as follows 

Samples of sunflower meal varying from 8 to 15 g. were 
weighed accurately and transferred to a 500 ml. wu ide-mouth 


Erlenmever flask together with a weighed quantity ot oxalu 


acid crystals (0.5 to 3.0 of the dihydrate torm) Iw hundred 
grams of boilins, distill iter was added with mixing and 


the flask loosely 
60 minute 


water bath at 90 ¢ tor 
ged and the 
Phe 
1.9 


of more that 


stoppered et la 


flask content vere 


throug! lavers ot 


strained ine cheesecloth 


pH values tor 


found impractical to 


supernatant 


treatments varied from 


extractioi 
to 4.2 It vas 
15 ¢. with the 


extract samples 
mixture ce 


could be 


200 2g. ot liquid sinee the extract 


veloped such a high viscosity that insufhcient extract 


separate d 


The value of hyd ce acid and al citric acid for « 
traction was investigated crements of sodium tetraphosphat 
and sodium hexametay te were added to the extraction 
mixture note the J ble effect the jellying quality of the 
crude extract V1 } extract vit odium tetra 
phosphate alone were extraction vith potassiun 
oxalate and ammonium oxalate and in combinatior vith oxalu 
icid were a conducted. Lastly, a combination of hydrochlori 
acid and ammonium oxalate was employed 

In addit to the effects of specific extractants, the effect 
f pH, tin ind temy i f extraction were studied as wel 
as the effect of a preliminary extraction at 40° ¢ 

Fest jelly vere | ith the crude extract 
and were bjyected to | i trength and sag measurement 

For breaking st th measurement 1 O“O-g. aliquot of the 
crude Wy 1 extra i t to a boil and 100-g. of sucrose 
(le thre luble lids of the extract) was added. The mixture 

is ¢ centrated by bor t lul le il ired 
into a Ne 63 Hazel-Atla gla It Va Kit ed air 
cooled, sealed and store na r oven at 25° C. for 18 hour 
The break strengtl f the jelly was then determined by 
means ota aware | t 1 tester " the pH olubl 
solids, and g: ral character { the jelly note 

For s ul ts, a 108 iliquuot ! extract wa 
used ane ] Is | | ip t 180 ¢ t gar 
[he mixture was concentrated to 280 g. before pouring I he 
standard Exchange Ridgelimeter i! glasse ere 
employed 

Obtained from Arthur H. Thomas Co., I | i, Pa 

Obtained from California Fruit Growers Exchange, O 


tario, Cali 


FROM 


extractions even whet idjusted t i lower pli follow 
ing extraction suggested that the extract was of low 
jellying quality extractions with oxalic acid were 
much more viscous than those with hydrochloric acid 


SUNFLOWER HEADS 


1 


tot hexameta 


The pH of the test is varied by adding increments 

xalic acid to the sugar used 1 lly preparation. For com 
arative purposes, hydrochloric, sulfuric, tartaric and citric acid 
vere also used for pH adjustment 


RESULTS AND DISCUSSION 


pectate Value 

both type 
| 

witl 


Ihe 


iried widely 


calc1um of the suntlower meal 


with and concentration of ex 


were dark in c mpariss the more acid treatments 


comparatively low viscosities ot the polyphosphate 


and thus showed most promise tor pectin recovery 


\ study of the effects of extraction time and tempera 
the 


~ 1 
oxalic acid 


that 


ture with upon calcium pectate 


calcium pectate Was ob 


100° ¢ 


showed 
tained with an extraction ere 
time of 10 to 20 


ontent ol 


temperature ol 
minutes. Further studies ot 


thie 


extraction 
were discon 


the 


the meal 


calcium pectate 


tinued since they gave no intormation concerning 


quality of the pectin for jelly purposes 
different concentrations 


n which the pH 


extracts 


\ series of extractions with 
of hydrochloric acid solution 
uled to 


strength | 


and 


varied from 5.60 to 2.75 1 produce 


xtractions with 


followed by 


having iellies of Micasul ible 


concentratiot ( 


varying 


adjustment of the test jellies with oxalic acid, likewise 
failed to give any j« \ sample of sunflower pectin 

olated from the meal showed 50.0% esterification and 
galucturonide Phe relatively low esterification 


alue explained in part, the extraction deficiencies ot 


sue AC ids 


12-, and 15-g any les of meal and 


quantities of ox lic for extraction, the maximum 
ell trenegt va en the extraction pli was 
2.8 to 3.0 (Table 2 

This led to a stud ! ample ize and its relation to 
the strength of jellies prepared from the resulting ex 
tract [extraction ple at | intervals) from 
246 15 ¢. with 1.50 and 2.00 g. of oxalic acid also gave 
maximum jelly strengt! vhen the extraction pil Was 
28 to 3.0. The jelly pH in these studies was not ad 
iusted and resembled closely the values for extraction 
pli It wa thi not eal rice tood whether the 
ptimum pH ‘ eflected favorable extraction con 
litions or favorable icidity 

lo this end, a seri Wa extracted 
ith 1.00, 1.25 and 1.50 g l ilic acid and a series of 
10-g. samples with 0.75, 1.00, 1.25 and 1.50 g. of oxali 
iid. Both sers vere adjusted with oxalic acid to give 
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TABLE 2 


Strength of jellies and extract pH values for extracts 
from 10, 12, and 15 grams of meal 


(Ext Ext (Extr 
i iH pl 
(4 
(3 
4 


a range of jelly With this pli adjustment the 
maximum breaking strength for extraction between 
pli 2.95 and 3.58 was now obtained at a jelly pil he 
tween 1.5 and 2.0 (Table 3) \pparently, the extrac 
tion at pil 2.70 was sufficiently acidic to have a de 
yrading effect on the pectin 

\djustment of the jelly pll with sulfuric acid rather 
than oxahe resulted ina similar pattern of jelly strength 
values and suggested that the type of acid for pH 
adjustment was not as critical as for extraction. A 
more detailed study of the comparative effects of oxalic, 
hydrochloric, citric and tartaric acids for jelly pil ad 
justment showed, however, that the jelly strength pat 
tern was influenced in part by the type of acid ( Table 
1). The maximum jelly strengths for oxalic, hydro 
chlone, and tartaric acids were obtamed at values 
of approximately 1.62, 1.35 and 2.00 respectively. No 
maximum was obtained with citric acid. There was a 
noticeable minimum jelly strength at the lower incre 
ments of hydrochloric, citric, and tartaric acids which 


was not apparent with oxalic acid 


i 


lrochlone acid 
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TABLE 3 
Eftects of extraction pH and jelly pH on the jelly strength of extracts from 10- and 12-gram samples 


TABLE 4 
The effect of type of acid for pH adjustment upon jelly strength 
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\ddition of increments of sodium tetraphosphate and 
also sodium hexametaphosphate to the oxalic acid used 
for extraction, in amounts up to 6° of the weight of 
the meal, gave no significant increase or decrease in 
the jelly strength of the extract 

\ series of Il-g. samples extracted with 1.00 
sodium tetraphosphate and 200 ml. water at pll 5.54 
showed some jellying when the jelly pll was adjusted 
to between 1.49 and 2.58. A maximum jelly strength 
of 11.4 g./em.* was given at pl! 2.01 

extraction of 11-g. samples of meal with 2 levels of 
ammonium oxalate and potassium oxalate showed a 
marked shift in the optimum pl! of jellying compared 
with the oxalic acid extractions. (Table 5). Maximum 
jelly strength occurred at pl 2.8 to 3.0 instead of 1.8 
to 2.0 

No measurable jelly strength occurred above pli 
3.56. The jelly strength values obtained with am 
monium oxalate were somewhat higher than those wit! 
potassium oxalate. The extraction pl] values with the 
2 levels of ammonium oxalate were 5.65 and 5.68, reé 
spectively, and with the potassium oxalate 5.70 and 
5.72. A further and more complete study of ammonium 
oxalate extractions showed that maximum jelly strength 
occurred at a pil of approximately 2.80. Jelly strength 
decreased rapidly above pli 3.34 and below pit 2.50 
\lthough the extraction pill was even slightly higher 
with the oxalate salts than with sodium tetraphosphate, 
the jelly quality of the extracts was substantially higher 

extraction of Il-g. samples of meal with 0.5 g. of 
oxabe acid plus either 0.5 g. of ammonium oxalate or 
0.5 g. of potassium oxalate resulted in higher jelly 
strength values than those from extractions with either 
oxalic acid or oxalate salts alone 

In a study of extractions with various proportions 
of oxalic acid and ammonium oxalate the treatments 
listed in Table 6 were included. With the exception of 
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TABLE 5 50 T 7 
Strength and pH of jellies from ammonium oxalate and 
potassium oxalate extractions 


> 


STD JELLY 


TABLE 6 


Increments of combined oxalic acid and ammonium oxalate 
in extraction treatments 


JELLY STRENGTH G/cm2 
w 
re) 
| 


lreatment 1, all extractions showed a maximum jelly 


strength value when adjusted with oxalic acid to pH 2.5 
ure 1). The extraction pll values for the 5 
treatments were respectively 3.30, 3.68, 4.08, 4.49 and 


5.60. Highest jelly strengths occurred when the propor 


tions of oxalic acid and ammonium oxalate were equal 10 20 30 40 
The results also indicated that the most favorable extras JELLY -H 
this pli was obtained with a combination of hvdro Figure 1. Effect of proportions of oxalic acid and ammo 
Z , , : nium oxalate upon jelly strength of crude extracts. (Numbers 
chloric acid and ammonium oxalate gave lower jelly refer to treatments, Table 6.) 


tion pil was approximately 4.0. [extraction im which 


strengths than those with oxalic acid and ammonium 


oxalate 


\ssuming the strength of a standard jelly to be alone. In general, but not invariably, favorable extrac 
33.5 »./em. aceording to Baker and Woodmansee (J) tion conditions were provided at a temperature ol 
the grade value of meal was calculated in a similar man AO" ©. tor OO minute 
ner to that used by Mottern and Karr for apple pomace \ preliminary extraction at 40° C. prior to the nor 

5). Meal extracted with equal proportions of oxalic mal extraction at 90° ©. reduced the jell trength by 
acid and animonium oxalate had a grade value of 39 60 to 70% and indicated strongly the presence of pectic 

\lthough the calcium pectate yit lds indicated that the enzymes in the meal 
most complete extraction of pectin occurred at a tem \ study of the ‘ values of jellies prepared from 
perature of 100° C. for 10 to 20 minutes, preliminary oxalic acid extracts indicated that thi y was greater 
trials showed that more favorable jellying took place by than expected for a given jell trenyth (Table 8) 
extracting at i lower temperature and for a longer Some jyelhes whicl hed a tandard trength ol 
period of time. Jellies pre pared from oxalic acid ex 33.5 g./em.* were at the upper linut of measurement 
tracts at pli 3.36 and adjusted witl oxalu acid to with the kidgelimeter nce the iv Little were 28‘ ol 
pil 1.7 to L& indicated an optimum temperature of higher \lso the opti pli romiiniunum sag wa 
su” ( lable 7) xtractions at 98.5° showed a lower than tor m trengvtl Neither the 
consistent decrease in jelly strength with increasing say nor the jelly strengt ues were affected substan 
time of extraction Iextractions with oxalic acid plus tially by the variation tra treatment. Assum 
ammonium oxalate, at pl! 4.03 and adjusted to pH 2.7 ny the percentay tandas nilower pectin 
to 2.8 in the jellies did not show as marked time and el was 23.9% trie Cs] ’ trength a 
temipecature effects as the extractions with oxalic acid ording to the e cat 1) /em 

TABLE 7 
Effect of time and temperature of extraction upon jelly strength of extract 
Ex 
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TABLE 8 
Jelly strength, sag, and pH values of test jellies from extracts of 11, 13, and 15 g. samples 


Jelly strength 


454 
44 


$1.7 


ents listed here are for the jellies in the sag tests on! 


Investigations, not reported in detail in this paper, 
indicated that the yield of dry powdered pectin amounted 
to 14 to 18% of the dry basis head weight. The grade 
of this pectin was approximately 150. The relative 
viscosity of O50 sunflower pectin solutions between 
pll 2.0 and 3.0, were abnormally high in comparison 
with apple and citrus pectins. At pH 1.98, the sun 
Hower pectin solution had a relative viscosity of 7.0. A 
peak value of 114.0 was obtained at pH! 248 and 
dropped to dS at pli 3.04. The exceptionally high peak 
was attributed to the occurrence of gelation between 
pli 2.0 and 3.0 

Both the yield and quality of sunflower pectin were 
affected by the season, maturity and condition of the 
heads. The effects of these variables will also be re 
ported in a later paper 


SUMMARY 


The pectin content of the suntlower heads determined 
as calcium pectate varied markedly (3) with type and 
concentration of extractant and also with time and tem 
perature of extraction 

Jellies prepared from oxalic acid extracts had maxi 
mum jelly strength when the pli of the jelly was ad 
justed to 1.5 to 2.0. Extractions at pH 2.70 or lower 
resulted in reduced jelly strength and indicated pectin 
degradation with excess acid 

The addition of sodium tetraphosphate or sodium 
hexametaphosphate with the oxalic acid for extraction 
gave no significant increase in the jelly strength. Ex 
tractions with sodium tetraphosphate alone at pli 5.54 
gave weak jellies between pil 1.49 and 2.58. 

\mmonium oxalate extracts showed higher jelly 


strength than those of potassium oxalate. Jellies from 


both had maximum strength at a pli of approxi 
mately 2.8. 


Extract pH 


ponding values for the jelly strength test jellies were 


The most favorable extraction treatment was pro 
vided by a combination of equal proportions of oxalic 
acid and ammonium oxalate. For this mixture, the 
optimum extraction pil was approximately 4.0. Ex- 
traction at 90° C. for 60 minutes was generally most 
favorable. The calculated grade value of the sunflower 
meal under these extraction conditions was approxi 
mately 39. Preliminary extraction of the sunflower 
meal for one hour at 40° C. substantially reduced the 
jelly strength of the resulting extract. 

The yield of recovered pectin normally varied from 
14 to 18% of the dry-basis head weight and had a 
grade value of approximately 150. Both yield and 
quality of sunflower pectin were affected by the climatic 
season, maturity, and condition of the heads 


LITERATURE CITED 
Banker, G. L., anp Woopmanser, C. W. Grading pectins 
lood Ve hnol., 3, 23 (1949) 
2. Carre, M. H., anp Haynes, D. The estimation of pectin as 
calcium pectate and the application of this method to the 


determination of soluble pectin in apples. Biochem. J 
16, 60 (1922) 


3. Couixn, Henri, AND LEMOYNE, SIMONE Uronic material 


from the pith of Helianthus. Compt. rend., 211, 44 
(1940) 

Kerresz, Z. 1. The Pectic Substances. 1951, Interscience 
Publishers, New York 

McComp, Evizanetu A., AND McCreapy, R. M. Colorimetric 
determination of pectic substances inal. Chem., 24, 
1630 (1952) 

Mortern, H. H., ann Karr, Evetyn Ecce. Determination 
of pectin grade of apple pomace. /‘ruit Prod. J., 25, 292 
(1946) 

Purr, Erte D. Suntlower seed production. Co-op. Vegetable 
Oils Limited, Altona, Manitoba, Canada. (1949). 

SrorkorrF, St. Sunflower pectin. Witt. Gebiete Lebensm 
Hyg., 39, 292 (1948) 


Onalic acid 
Oxalic acid ided in — Sag % Jelly pH 
for 
extraction g x Mi) 
454 46 16 62 1.69 1.81 
1.25 i 7.4 $54 »4.2 1.5 i 1.7 
4.3 8.7 5 8 1.4 1.48 1.58 
454 28.2 4.6 1.3 1.40 1.48 
%, ) 18 1.44 1.48 1.58 
it 75 4.5 19.0 = 94 23.7 1.37 1.39 1.46 
183 and 7 Sugar 
an 
4 
“4 
4 
{ 
} 6 
7 
i (‘( 
{ 
i 
= 


Whatever your salt requirements are in your 
canning operation, Morton can fill them 
promptly and economically... from a com- 
plete line of high grade canning salts available 
from 9 strategically located plants. 


These specialized canning salts include 
Morton 999, a high purity salt; Morton H. G. 
Granulated, a screened, high grade, evapo- 
rated salt of improved purity, controlled qual- 
ity and uniformity; Morton K. D. Granulated, 
a superior quality of evaporated salt; and 
Morton Rock Salt. A Morton Consulting Engi- 
neer will be glad to recommend the salt best 
suited for your needs. 


dl 


The RIGHT salting method 
for your plant 


Salt Tablet Depositor Bulk Salter 


The RIGHT salt 


for your operation 


Deposits one tablet in each can 
at high speeds with never-fail 
accuracy. The tablet depositor 
enables the canner to get the 
exact amount of salt, or other 
made-to-order mixtures, into 
each and every can 


MORTON SALT COMPANY 


Industrial Division 


Dept. CS-4, 120 S. LaSalle St 


Chicago 3, Illinois 


For precision salting of canned 
foods by the economical bulk 
method. Designed for either 
plant-blended mixtures or quick 
dissolving Morton Salt. Buying 
salt in bags and dispensing ac 
curately metered amounts into 
each can with the Bulk Salter 
saves real money. 


Brinemaker 

Delivers up to 800 gals. of clear, 
fully saturated brine per hour, 
using the type of sale that is 
most economical or best suited 
for each plant. Saves labor 
brine can be pumped under pres 
sure from ground floor to upper 
levels 


Name and Title 


I irm 


Address 


I would like more information « 


Morton Canning Sa 


The Bulk Salter 


It The Brinemaket 


The Salt Tal let Depositor 


Zone 
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Huron field men and 
technical service organization 
are qualified to help you 


to your food preducts... 


If there is any question in your 
mind as to what Huron MSG or 
HVP can dé in improving the 
flavor of your food produet, sim- 
ply drop a line to our Technical 
Service Department. We will be 
glad to supply free working 
samples and advice as to use 


—so you can see for yourself! 


ble 


4 vegeto 


THE HURON MILLING COMPANY 
General Sates Office: Park Place, Mew York City 7 * Horbor Beach, Mich. 
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(Continued from page 


that cornstarch, by reducing the rate ot passage 


through the gastrointestinal tract, protiotes 


utilization of low casein rations 


Effect of deficiency of magnesium and other minerals on pro 
tein synthesis. 

Menaker, W., AND Kreiner, |. S. 

fed., 81, 377-8 (1952) 

Controls receiving a complete mineral supplement gained 
over one-third mere wt. than rats on a Mg deficient diet. The 
unfavorable effect of Mg deficiency on the synthesis of protein 
appears to be approx. as great as that reported for K deficiency 


although there is far more K than Mg in muscle and viscera 


Dietary proteins: their function in health and disease. 

Anzison, J. B. J. Agr. Food Chem., 1, 71-4 (1953). 

An imbalance in protein stores results from imsufheient or 
poor quality dietary protein, reduced caloric intake or mal 
nourishment from disease. This imbalance is characterized 
a shift in the distribution of blood and tissue proteins ; some are 
greatly reduced, others are even increased. The pattern of 
enzyme systems is altered markedly in the liver, less so in some 
other tissues. A shift in metabolism, involving all nutrients, is 
assocd. with loss of tissue proteins. Malnourishment can lead to 
retention and 
the 


an increase in anabolic processes, so that nitrogen 
tissue regeneration are more efficient in the depleted than in 


normal animal. The protein stores can be regenerated or m 
tained by feeding the proper mixt. of amino acids either 
or intravenously. Regeneration to a normal balance 1s 
rapid in the presence of a pattern of amino acids such 
represented by whole egg proteins. Nitrogen balanes 
integration of gains and losses from different tissues ar 
function of many variables such as the dietary protein 
stores, and endocrine balance 


Effect of protein source on maintaining blood and sugar levels 
after breakfast. 

CoLeMAN, M. C., Turtie, W. W., ann Daum, kK 
Dietet. Assoc., 29, 239-44 (1953) 

Data were collected from 13 normal subjects, 8 males and 
5 females between the ages of 16 and 27 years, relative to thi 
effect of the protein source in breakfast on the course of the 
blood sugar level following breakfast. In addn., data presented 
by other investigators were used for comparison. As far as thi 
breaktasts considered are concerned, the data presented Justily 
the following conclusions: (a) Breakfasts in which the proteit 
was 95% of animal origin were equally as effective in maintain 
ing the blood sugar above the fasting level as breakfasts 
which the protein was almost exclusively of plant origin 
Che consumption of breakfast in which the protein is a combina 
tion derived from animal and plant sources ts as effective 


(hy 


elevating and maintaining the blood sugar above the fasting 
level as the consumption of a breakfast in which the protein ts 
almost wholly gf either plant or animal origin 


Effects of increased protein intake in older people. 

Kountz, W. B., AcKERMAN, P. G., Kuei, T.. Tore 
Gertatrics, &, 63-9 (1953) 

Studies indicate that difficulties may be encountered in mai 
taining elderly persons on high protein diets for long periods 
when the daily intake is more than 1.5 g. of protein per kg 
body wt., or 100 g. This especially applies if the protein is sup 
plied by a diet rich in meat, eggs and milk without feeding of 


ot 


supplementary protein. An increase in nonproteim nitrogen was 
demonstrated with increase in protem in the diet which sue 
gests that care should be exeretsed im limiting the amt. of pro 


tein fed to the older individual 


Effects of prolonged ingestion of xylose on rats. 
Bootu, A. N., Witson, R. H., Anp De Eps, | 
#9, 347-55 (1953) 
Xylose was fed tor periods up to 140 days to rats at various 


levels trom zero to 25%¢ of the dict. Thirty-five per cent xylose 
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was fed for short periods. In weanling rats, a level of 15% or 


more was found to produce lens opacities, which regressed to a 


considerable degree with time whether or not the animals were 


continued on the exptl. diet The regression was never com 
plete. Other toxic symptoms observed were diarrhea. bloating 
nd liver 

and liver changes suggestive of storage \ voluntary restriction 


ot utilizable food by the xvlose-fed rats led to decreased rates 


of growth. Rats rendered diabetic with alloxan experienced 


more severe lens opacities when fed x vlose than did ciabetu 


controls. Pending more favorable exptl. data at lower levels of 


deemed inadvisable to risk the incorporation « 


intake, it 
XVlose im foods it anv level it intake tor extended periods ort 


tiie 


Effect of factors other than choline on liver fat deposition. rch labora- | ern to many = To 
resea | cone acturets- 
Litwack, G.. Hankes, L. Exvensem, AL Prov From rasynth Labora \ firms and manufac mth has 
Exptl | Ved.. 441-5 (1952) qories of Flo ‘es a new if ve Florasy® NOL 
tories, Inc. ANO! this © proTOVA 
A no. of factors under the exptl. conditions used influence fat grec ient..-PRO | satis: create in the opinion 
deposition in the liver: the availability of niacin to the animal tacement for the \ trade, has alrea 
the type of carbohydrate used in the ration and type and level of factory rep ( oumarin. | of tne os practical tes 
ontinues by the sroved he flexi- 
protem used. Individual amino acids and mixts. of amino acids dis¢ estricuion ™) | yarison—t 
hicl t optimal vth nelith lo not prod With 1 and Drug De | and cility vital 
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The relative cariogenicity of sucrose when ingested in the solid deed been 


form and in solution by the albino rat. 


Haro, J.. Wynn, W., Suaw, J. ann R. | 


J. Nutrition, 49, 295-306 (1953) 


has in 


Albino rats of the Wistar strai developed ne carious lesior 
when they were fed entirely by stomach tube a high sucrose diet 


vhich had previously been shown to be cariogenic when ingested 


orally. When all the components of this food mixt. except sugar 


ted by stomach tube and granulated sugar was ingested 


orally, the animals having been desalivated for the greater part 


ot the expt., there developed an appreciable no. of carious areas 
ind il ippreciable Carics core When. under the ATTIC exptl 
conditions ugat Va imgested aq soln the no. ot 
carious areas and the caries score were markedly less than wher 
the ime amt. of sugar was eaten in the solid form. Sugar nu 


retore 
nulated 


pur- 
Calcium and phosphorus intake in senile osteoporosis. pri! poor pon 


VINTHER-PAULSEN, N Geriatrics, &. 76-9 (1953 ing available PRO- 
vidual variations (ranging trom 200 to 1100 me despite the of $5 a Ib. i 
fact that none of the subjects was suffering from Ie appetite 
3 i lisease and it ik and cheese were available 


evidenced by x-rays of the vertebral column. showed a marked 
orrelation between a low dlcium and phosphorus intake and a 
high incidence of osteoporosi Phe theories advanced regarding 


the and pathogen Is of seme osteoporosis are di PROTOV Be 
Ounce for ounce, PROTOVANOL "'C" is the approxi- 


Energy requirements of dogs. 
mate equivalent of Coumarin in strength .. . is fully 
soluble in alcohol, propylene, and to an extent even 


NR. RA in, A. D pM ( leter 


tudies of the metabolic rate of dogs under kennel conditions. A It has amazing versatility . . . readily mixed in various 
dry bases . . . and readily absorbed in cane sugar, 


corn sugar or starch... 


PHYSIOLOGY 


Experiments in aging. 
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Abstracts 


indicated that maternal age influences the longevity of the off 


spring 


FOOD AND FOOD TECHNOLOGY 


How bakery products react to low temperature freezing. 
(uanau, C. A. Bakers Weekly, 158, 56°, April 13, 1953 
The freezing of bread doughs has no apparent effect upon the 

life and activity of the yeast. The bread produced with 244% 

yeast proofed well and also baked normally. There is no value 

m retarding the doughs in the conventional refrigerator before 

they are subjected to the freezing temp. Doughs frozen directly 

after they are placed into the pan produce bread that is more 
tender and slightly softer than when doughs are given half proot 
before freezing 


New strawberry wash routine cuts mold count; machine 
designed. 

Glass Packer, 32, 42, March, 1953 

Phe new equipment gently forces the fruit up and down in 
the detergent soln. while it is made to travel the length of the 
washer. Principal advantages over the conventional soaker 
washers come from better cleaning by forcing the berries 
through the soln. instead of permitting them to ride with the 
current. Having berries individually conveyed through the 
water also eliminates pushing action between berries. The cost 
of adding the detergent to the soln, is quite low, particularly 
when the losses due to the condemned berries and the price 
differential between the various grades of berries is considered 
Qn the basis of using 10 gal/min. of 0.1% soln. of detergent 
the cost was less than seven-hundredths of a cent/pound of ber 


ries proce ssed 


Chemical in poultry food to fight disease. 

Science News Letter, 63, 6B (1953) 

With the hope of helping to prevent air sac disease of poul 
try, which may kill up to 50% of affected chickens and turkeys 
the Food and Drug Administration issued a new regulation per 
mitting addn. of para-aminobenzoic acid to poultry feed. It may 
be added directly to teeds or with the antibiotic formula used to 
promote growth 


ORGANIC CHEMISTRY 
Degradation of sugars on ion-exchange columns of Amberlite 
IRA 400 (OH). 
Purses, J. D. Pottarp, A. Nature, 171, 41-2 (1953) 


Fructose, sucrose and glucose were retained on IRA 400 
columns but not on IR 120 columns. There was considerable 
degradation of glucose and fructose with the production of 
org. acids. Sucrose was not degraded on the column, and could 
be removed trom the column by elution with NO ammonium 


carbonate 


Urea complexes of rape-oil fatty acids. 

Kecton, J. H. anno Tayior, ©. G. Nature, 171, 266 
(1953) 

\ fractionation of mixed rape-oil tatty acids utilizing the 
formation of urea compl xes ts described 


ANNUAL MEETING BULLETIN BOARD 
It’s Los Angeles in ’54 
June 27 through July 1 


Organization for the 1954 National Meeting 
President of the Institute—WBerton S. Clark ( Ameri 
can Can Co., Maywood, IIL) 
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President-clectVhilip K. Bates (Carnation Co., 
Los Angeles). 

k:xecutive Secretary—Charles S. Lawrence (Insti 
tute of Food Technologists, 176 West Adams, Chicago ) 


Chairman National Program Committee 
\rthur N. Prater (Gentry Division, Consolidated 
(srecers Corp., Box 2076 Terminal Annex, Los An 
geles 54 
General Chairman 
Milton I. Powell (Knudsen Creamery Co., 1974 
Santee Street, Los Angeles 2 


Chairman Southern California Section 


Max S. Dunn (Univ. of California at Los Angeles ) 


Chairmen of Local Committees 

S. Beckett (Asceptic-Thermo Indi 
cator Co.) 

Hotel—Marsdon S. Burns ( Vegetable Concentrates 
Ine. ). 

Banquets—-Willard Baier (Sunkist Growers ). 

Registration— Louis B. Rockland (Fruit and Vege 
table Chemistry Lab. ). 

Finance-—Robert N. Brainerd. 

Hospitality——Gordon L. Merchant ( Merck and Co.) 

Arrangements Raymond Cox (Bireley’s Div., 
General Foods ( orp. ). 

/:ntertainment— Vheodore B. Ayres ( American Can 
Co.). 

Ladies’ Entertainment —Marjorie Heid ( Food Con- 
sultant, Fullerton, Cal.). 

Publicity —]. Raymond Lindquist ( Rexall Drug Co. ) 

Printing—John W. Koehler ( Pfaudler Sales Co.). 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
August 10-14 Conference on Food and Nutrition, Gordon 
Research Conference (American Association 
for the Advancement of Science) Colby Junior 
College, New London, New Hampshire 
September 6-9 American Institute of Biological Sciences 


University of Wisconsin, Madison 
September 6-11 One hundred and twenty-fourth Meeting of the 
American Chemical Society, Chicago, Illinois 
September 13-16 American Institute of Chemical Engineers 
San Francisco, California 


September 20-23) Twenty-first Annual Meeting of the Packaging 
Machinery Manufacturer's Institute, Skytop 
Lodge, Skytop, Pennsylvania 


October 12-14 Fifteenth Annual Forum of the Packaging 
Institute. New York City 

October 12-14 Association of Official Agricultural Chemists, 
Washington, D. ¢ 

November 2-4 Fall Meeting of the American Oil Chemist 
Society, Chicago 

June 27 to Fourteenth Annual Meeting of the Institute 

July 1, 1954 of Food Technologists, Los Angeles, California 


iates of national and internationa 
t interest to tood technologists should 


(Informatior neerning fu 
meetings, conventions and exhibit 
be sent to the editorial office.) 
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1. Checking appearance of un- 
stabilized lard during AOM 


analysis. 


2. Bank of Schaclovens employed 
for accelerated shelf life tests for 
all types of food products. 


3. Experimental paper coating 
machine to assist manufacturers on 
problems relating to rancidity and 
spoilage caused by oxidation. 


4. Eastman food chemist dissolv- 
ing antioxidant in blended short- 
ening. 


Sales Representative for TENNESSEE EASTMAN COMPANY, Kingsport, Tennessee, division of EASTMAN KODAK COMPANY. 


New food laboratory vital part 
of expanded Eastman service 


Troubled by 
rancidity? changes in odor or flavor? 


discoloration? brittleness? 


If these quality-destroying problems are affecting your products 
and profits, Eastman’s new food service laboratories 

may be able to help you. 

Experienced Eastman personnel have at their disposal the latest 
scientific devices for studying and analyzing problems of oxidative 
deterioration in a wide variety of foods. We may have 

technical data already in our files on your particular problem. 
Investigations have been completed or are under way on rancidity 
in shortenings, discoloration of meats, off flavor in milk, loss of 
potency in vitamin A, bitterness in citrus oils, brittleness in chewing gum, 
and the spoilage of candy, cereals, dog food, nut oils 

and a host of other products. 

If you are having difficulty in holding food quality to specifications 
because of oxidative deterioration, send an adequate sample 


with a statement of the problem to Eastman Chemical Products Inc., 


Chemicals Division, Kingsport, Tennessee. 


Eastman Food-grade Antioxidants 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York 260 Madison Ave.; 


65 Concord St.; Cleveland — Terminal Tower Bidg.; Chicago — 360 N. Michigan Ave.; 
412 Main St. West Coast: Wilson Meyer Co., San Francisco 
520 S. W. Sixth Ave.; Seattle 


Framingham, Mass 
St. Lovis— Continental Bldg.; Houston 

333 Montgomery St.; Los Angeles— 4800 District Blvd.; Portland 
821 Second Ave. Canada: P. N. Soden Co., Ltd., Montreal, Quebec— 2143 St. Patrick St 


astiman 
CHEMICAL PRODUCTS, inc 
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- « in the public interest 


\n advisory group of the nation’s leading scientists 
proposed TS specitic approaches for experimental work 
inthe study of butterfat nutrition at a joint session with 
members of the American Dairy Association research 
committee held in Chicago in May. The suggested lines 
of investigation would involve experiments with human 
hemgs and laboratory animals supplemented with “test 
tube’ chennecal studies. The scientists stressed the de 
strabnhity of placing the projeets on a long-time basis 
hecause of newer knowledge now available in the nutri 
tion field. It was pointed out that even a five-year plan 
could vield sigmificant results at shorter intervals. The 
yvroup recommended research mvestments ina few well 
formulated and orgamzed nutrition projects under ex 
pert supervision and adequate equipment rather than to 


Front row, left to right. American Dairy Association research group: 
Ht. EB. Dodge, committee chairman, Topeka, Kansas; Dr. Frank E. Rice, 
executive secretary, Evaporated Milk Association, Chicago; Dr. B. W. 
Fairbanks, executive director, American Dry Milk Institute, Chicago; 
Dr. J. A. Nelson, Mentana State College, Bozeman; and Russell E. 
Frost, research director, American Dairy Association, Chicago. 

Second row, left to right, scientists: Dr. Irvin E. Liener, Univers ty 
of Minnesota, St. Paul; Dr. Tom Hamilton, University of Illinois, Ur- 
bana; Dr. Zoe Anderson, director of research and nutrition service, 
National Dairy Council, Chicago; Dr. ©. A. Elvwehjem, University of 
Wisconsin, Madison; and Dr. Ancel Keys, University of Minnesota, 
Minneapolis 

Top row, left to right, scientists: Dr. T. W. Gullickson, University 
of Minnesota, St. Paul; Dr. Elmer Stotz, Medical School, University 
of Rochester, Rechester, New York; Dr. H. L. Sipple, executive secre- 
tary, Nutrition Foundation, Inc... New York City; Dr. George E. Holm, 
Bureau of Dairy Industry, U. S. Department of Agriculture, Washing- 
ton, D. C.; and Dr. H. H. Williams, School of Nutrition, Cornell Uni- 
versity, Ithaca, New York. 
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support a large number of projects scattered at various 
Institutions across the country. It was also brought out 
that selected nutrition projects should emphasize co 
operation hetween scientists in related fields of investi 

gation such as physiology, biochemistry, bacteriology, 
and others. Among approaches listed by the scientists 
are: relationship of dietary fats to longevity ; effects of 
fats on utilization of other nutrients in the human diet ; 
use of butterfat in reducing diets; high-fat pure vege 

table fats in man compared to butterfat ; proper proteim 
fat ratios in the diet; effects of heat on nutrients in 
butterfat and other fats; a study of quantity and quality 
of fats fed under conditions of stress; and an analysis of 
dietary halts in different portions of the world 


The work of the Meals for Millions Foundation im intro 
ducing the three-cent meal of Multi-Purpose Food to a hungry 
world marks a milestone im a program in which the Gentry 
Division of Consolidated Grocers Corporation is proud to have 
played an important role from the beginning, George EF. Clausen 
Gentry’s president, stated. Gentry manufactures Multi-Purpos« 
Food exclusively for the non-profit Meals for Millions Founda 
tion, and Gentry’s biochemists contributed important moditica 
tions to the origmal formula developed by Dr. Henry Borsook, 
professor of biochemistry at the Califormia Institute of Tech 
nology. The Gentry modifications reduced by one-third — the 
original cost of the food, tirst called Multi Purpose Meal by 
substituting certain ingredients without sacrifice of nutritional 


values. Gentry also reduced the required cooking time from 30 
minutes to ten. This was an important factor for food storage 
areas which were also fuel shortage areas. According to Mr 


Clausen, Multi-Purpose Food is one of the few food product 
which is obtainable in 1953 at the same price as m 1945, and this 
has reportedly been made possible through constant improve 
ment m manutacturing techniques Gentry’s plants. Mr 
Nathan Cummings, company board chairman, has offered to 
expand production facilities and to extend credit) wherever 
terested governments desire to utilize the benetits of Multi 
Purpose Food on a nationwide scale. Mr. Roland Yognazzini 
Consolidated vice president and also chairman of the Americar 
Relief for Korea Drive, pointed out that during the past two 
years, 2,309,768 meals have been sent to Korea through work 
of the Meals for Millions Foundation 


| 


Advance information on the processing behavior that may 
be expected of newly developed varieties of sugarcane will 
enable processors to adapt machinery and operations to meet 
dithculties that may arise when these canes are in commercial 
production To obtain systematic information of the type 
needed, members of the Southern Reetonal Research Laboratory 
USDA, New Orleans, La. during the past three grinding sea 
sons processed juices trom nine new varieties on a pilot-plant 
cale under conditions representative of commercial manufac 
ture. Jntees were collected quantitatively during the milling «of 
two-to-three-ton lots of cane and were continuously processed 
tor four to six hours at the rate of 50 to 60 gallons per hour 
Samples of raw and clarified juices and sirups were withdraw 
for analysis by accurate chemical methods, since chemical com 
position is closely related to processing behavior. Research will 
be continued at least one more season in an effort to develop 
methods of chemical analysis and tests of processing value to 
allow selection at an early stage in breeding programs of 
varieties that promise the smoothest factory operation and the 
best yields and quality of products. Availability of commercial 
cane of the best milling quality and processing performance will 
enable savings of several thousand dollars a day in the opera 
tion of any one large mill by assuring continuous grinding at 
maximum capacity throughout the season For reprints ot 
articles on this subject, written by SRRL scientists, write 


(Continued on page 32) 
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ESSENTIAL OILS 
A 
ROMATIC CHEMICALS * PERFUME BASES * VANILLA F 
* FLAVOR BASES 


Announcing 


DOLCOURIN 


«pOLCOURIN” completely new flavor 
composition, is the result of the D&O Product 
Development Laboratories concentrated efforts 
upon the Coumarin replacement problem. Non- 
alcoholic, high in fixative value, and approxi- 
mately equal in flavor strength and tonal quality 
to Coumarin, “Dolcourin” is offered as a replece- 
ment suggestion to users of this material. 
“Dolcourin” contains no Coumarin or Coumarin 
derivatives whatsoever, and 1s suggested for use 
in any formula where Coumarin of Tonka are now 
employed as a complete or partial replacement. 
Tests have shown that the material blends well in 
Vanilla formulations and, in many instances may 


even be preferred to Coumarin. Price $2.50 pet 


pound, in 25 pound quantities: 


OUR 154TH YEAR 


OF SERVICE 


ODGE & OLCOTT, INC. 


180 Varick Street « New York 14, N. Y 


SALES OFFICES IN PRINCIPAL CITIES 
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Food Industry Topics 
(Continued trom page 30) 


Scuthert Regional Kesearch Laboratory, 2100 Robert Lec 
Blvd., New Orleans, La 


For relief of refugees in Free Berlin, a carload of 


18.000 cans of chicken broth has been donated by Con 


tinental Can Company and ¢ \. Swanson and Sons, 


Oynaha, Neb., to was announced by Continental's board 
chairman, Gien. Lucius Clay The shipment 1s the 
result of an appeal made earlier this year by Mayor 
ernst Reuter of Berlin “for food especially for children 
whe come to us undernourished.” The shipment ts be 
ing handled by the International Rescue Committee, 


Phe annual competition for US. Government Awards 
Fulbright \et for 1954-55 (Fulbright 
Phe commetition ts 


under the 
Scholarships ) has been announced 
for university lecturing and postdoctoral-level research 
in the following foreign countries: .\ustria, Belgium 
and Luxembourg, Denmark, Egypt, Finland, France, 
Germany, Greece, Lraq, Italy, Japan, Netherlands, Nor 
way, Pakistan, Sweden, and United Kingdom and 
Colonial Dependencies. For complete information and 
application forms write: Conference Board of Associ 
ated Research Councils, Committee on International 
exchange of Persons, 2101 Constitution Wash 
ington 25, 1. ©. Completed applications must be post 
marked no later than Oetober 15, 1953 


Sugar Research Foundation, Inc., a non-profit corporation 
upported by raw sugar producers, cane sugar refiners and beet 
sugar processors in areas which are major contributors to the 
markets of the U.S. and Canada, marked its tenth anniversary 
by citing the following achievements from studies dealing with 
sugar: (1) development of sterile invert sugar, which is steadily 


supplanting glucose solutions in intravenous feeding ; (2 


) pre 
duction of a sugar-bearmg ration tor weanmg pigs ; (3) stimu 
lation of the campaign to flouridate public water supplies; (4) 
pearheading studies of sugareane wax; (5) stimulation of the 
se of molasses in green silage (6) basic studies of molasses 
COMposttion | (7) pointing up the importance of dextran, a 
product which can be made only from sugar, as a blood plasma 
substitute; (8) development of a process for making ascorbic 
wid from sugar beet pulp; (9) fundamental studies of the 
functions of sugar in various food technologies; (10) collation 
and summarization of the literature on sugar, its by-products 
and derivatives 


Division of all research activities of the American 
Meat Institute Foundation into three specific areas of 
directional responsibility and the advancement of three 
staff scientists to serve as assistant directors of research 
in charge of these administrative sections has been an 
nounced by Mr. Wesley Hardenbergh, president. The 
Foundation, a not-for-profit: sicentific research organ 
zation affiliated with The University of Chicago, maim 
tains a research staff of 55 scientific and technically 
trained persons and is engaged in basic and develop 
mental research related to production and processing 
of livestock and the utilization of products derived from 
livestock. Dr. Henry R. Kravbill, as director of re 
search and education, continues in over-all administra 
tive charge of the Foundation’s research program. Re 


sponsible Dr. Krayvbill direct! 
research within their areas of assignment are 
lowing new assistant research directors: [ht 
Doty, Dr. C. F. Niven, Ih 
ach of the new appointees ts 
versity of Chicago. Among their administrative 
tions will be the fostering of closer relationships 
the University and expansion of the Foundation’s worl 
with University of Chicago graduate students interested 
in doing thesis work im the Foundation’s field 
search interest 


Phe Gilveerine Producers’ \ssociaty 
second annual Gilvcerme Research 


outstanding research accomplishment in tl 


of glycerine or glycerine derivatives. First 

sists of an honor plaque and STOOO, Second 
honor certificate and S300, Third Award 
certificate and $200. Complete informatie 
official nomination blank, te be tilled out  y 
\wards Com 
mittee, Glycerine Producers’ Association, 205 Madison 
Ave... New York 17, N.Y \ll nominations fo 


1953 awards must be received by November 1, 195 


date or in his behalf, 1s available from 


= 


. . things new under the sun 


Corrosion m steam condensate syste 
presence of oxygen and acid 
effectively controlled by use oft 
fed to the boiler in small amounts, « 
pounds per million pounds of steam 
the steam im the boiler and deposits 
protective film oon all metal surt; 
eceurs and throughout the returt 
return system needs this protectiot 
jected into the appropriate brane! 
supplied in both solid and liquid) torn 
other institutions where corntact 
food and sterilize mstruments 
Hagatilm bulletin may be 
Hagan Bldg., Pittsburgh 30 


From Dodge & QOleott, Inc., 180 Varick St., 
York City 14, comes this letter. “Undoubted]y 
cent adverse reports on the use of Coumari 
products have been a matter of some cor 
\s one of the largest and oldest suppliers 
flavoring materials, it is understandabl 
great importance to us also. You wall, therefore, 


to know that our laboratories hav veloped 


product Dolcourin which w ire otter 


a replacement suggestion tor users of Coumarn 
courin contains no Coumarin or Coumarm deri 
whatsoever. We suggest that it be used im am 


where you are now using Coumarin or [+ 
partial or complete replacement. You s! 
courin to be high in fixative value ar 

equal in flavor strength and tonal qual 

In order that vou may have sufheent 
properly evaluate this interesting new prod 
offering Doleourin im one pound. trial 


regular 25-pound price of S2 


ontinued 


50) per yx und 


195.3 
giv. 

rds te 
an 

ms—resuiting from t 
‘al 
dioxide--now can be 
1 ming amine, Hagafih 
Age lagatilm vaporizes t 
very thin, not ettabl 
wherever condensati 

m It part ! 

ar Hagafilm may be it 
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Raw milk is particularly sensitive to 
contamination. It readily picks up foreign 
tastes and odors. That's why especial care 
must be taken in the selection of milk 
handling and processing equipment. That's 
why TYGON Tubing is used as flexible 
piping on bulk milk trucks, milk dispensers, 
milking machines, and in general dairy 


applications. 


TYGON Tubing is non-toxic and non- 
contaminating. It’s been fully tested and 
approved by Boards of Health and the 
F. D. A. It’s completely safe to use with 
milk or other sensitive foods and beverages. 


Additionally, Tygon is easy and econom- 
ical to use. It’s light, strong, and fully 
flexible—goes from anywhere to anywhere. 
Its high translucency provides full solution 
visibility and accurate flow control. Its 
smooth surfaces stay smooth — flush clean 
easily. Its chemical resistance permits the 


//, EVEN FOR MILK 


transfer of raw 


ied in the 
om trucks te storage 
TUBING ta 


use of strong cleaners or bactericides. Its 
non-oxidizing characteristics give it long 
life. 

TYGON Tubing comes in continuous 
lengths and a wide variety of sizes ranging 
up to 2” ID. It also is available with plastic 
or stainless steel braided jacket reinforce- 
ment for use under pressures up to 300 psi. 


Write, today, for more information. Ask for Bulletin T-77. 


U. S. STONEWARE 


PLASTICS AND SYNTHETICS DIVISION 
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metal from corrosion. Details on the use of Banox are 


Food Industry Topics contained in a folder, “Refrigeration Salt Brine Cor 


om pate 32 9 
(Continued from page Jo) rosion Control with Banox,” available without obliga 


supply Dolcourin without delay upon receipt of your tion from Calgon, Ine 


order.” 

Installation of the first production model of the Internationa 
\ new ribbon-type indicating receiver for graphic panel use Business Machines Corporations newest and most pows vous 
Mass high-speed electronic calculator, the “701,” at the company 
world headquarters in New York City was announced recently 


Designed to shatter the time barrier confronting tec! 


has been announced by the Foxboro Company Foxboro 


manufacturer of industrial instruments tor process measurement 
ind control, Added to the company’s Consotrol line of compact 
instruments, the Model 50 Consotrol Indicator is especially 


suited to panel applications which require continuous indication 


working on vital defense projects, the 701 is the first calculator 


of comparable capacity to be produced m quantity \ total 


of valve position or variables such as liquid level. The indicator 18 will be built within a year, all consigned to Government 
receives pneumatic measurements from a transmitter located at agencies or defense industries, The calculators, which will rent 
the proce This torce ts ipphied to a sensitive receiver bellows for $11,900 monthly or more, depend g upon storage Capacity 
which, through a lever and stainless steel tape arrangement, vill be used for the calculation of radiation effects im atom 


‘ od omp ‘ 1 i¢ ruided 
rotate two lhehtweight drums \ brightly colored Nvlon tape energy tor mputati lor pla al Lured 


wound on the drums, is thus drawn behind a glass pane on which studi related he 


Weapons on steam ane 


vas turbine design calculations 


cale graduations are printed Ihe clearly detimed readings 


One company will use the 701 to speed and 


make internal illumination unnecessary, thus simplitying im 
tallation and reducing maintenance, says the company. Since the mense task of assembling and interpreting prod 


indicator scale measures only 34” by 414", the instrument fit from its several plants. In Government agence 


used principally on classified problems. The new computer 


easily into graphic panel symbols 
can solve problems involving partial differential 


ordinary differential equations, integral equations, matrices 

1 1 

Flies that have become resistant to T. and other well combinatorial Bas 
but is less than one-quarter the s 4 IBM's Selective 
known insecticides can be killed economically by a new msect 

malathon announce American Cyanamid Company, 30 

Rockefeller Plaza, New York 20, N. Y Described by the or = 
USDA as “one of the safest insecticides to handle,” malathon 
is a new, broad-spectrum insecticide introduced earlier this 
range of farm and garden pests averaging nine percent in the basi prices of tour citric 


tronic Calculator 


Chas. Phzer & Co., Ine., have announced increases 


season as a killer of a wade 
Experiments now in progress indicate little likelihood of flies acid products. The rises, the first in this line for Phzet 
hecoming resistant to malathon, even after prolonged use since 1048. are attributed by company officials to in 
Cyanamid is marketing malathon to many well-known manu 
facturers who, in turn, are marketing it under their own brand 
names. Labels on all brands clearly indicate whether they con 
tain malathon. Pending the availability of further evidence, pound ; anhydrous citric acid, 2.25 cents per pound ; 
the company’s agricultural experts advise agaimst use of the sodium citrate U.S. P., 1.5. cents per pound ; and 
product where milk is processed and stored, direetly on animals tf ' 

m dairy barns or where feed and food products may become sodium citrate Vill, J.) cents ~~ Poa 

contaminated 


creased costs in manufacture. Under the new price 
schedule, Pfizer's citric acid ULS. is 2.5 cents per 


; \ new line of polyethylene poultry bags 1s available to the 
\ new method of controlling corrosion and rust im industry, RKound-bottom construction simplifies loading ane 


salt brine refrigeration systems ts announced by Calgon, provides a better “fit.” while long top flaps provide tor eas 
tying and greater length. Air-tight, moisture-proof, and 


Inc., Hagan Bldg., Pitts 
burgh 30. Va Use of the affected by freezer temperatures, the bags are said t 
; mae full freshness of the poultry, minimize shrinkage, and prevent 
company s rust inhibitor, freezer burns. They will not crack, split, or run, and are re 
“Banox,” in meat packing portedly non-toxic, odorless, and tasteless. Available at lo 
plants, dairies, breweries, unit cost. the bags are adaptable to vacuum packing. For 
cold storage plants, and re further information write Plastic Packaging Co., Dept. k4 
730 N. Franklin St., Chicago 10 
frigeration brine systems 
elsewhere has indicated that - 
it effectively stops rust ac Cherry-Burrell Corporation, 427, W. Randolph St., Chicago 
tion. The produet contains 6, announces a new, low-capacity, plate type heat exchanger 
no chromates, alkalies, 01 selling for much less than standard models. The Model S1-30 
acids and is odorless, non “Superplate” Press can be used for the continuous heating 
poisonous, and non-toxic or cooling of such products as milk, wine, soup, beverages 
oils, and other liquid food and chemical products, An im 
It has reportedly proved portant feature of the press is the fact that the stainless steel 
harmless to the skin, eves, plates used with it are the same as those provided for standard 
clothing, paper, and paint finishes. The rust inhibitor, model “Superplate” presses. Therefore, when the capacity 
must be increased beyond the limits of this press, only the press 
lated salt, rock salt moa proportion of one pound replaced 
which create turbulence and thereby provid rapid heat transter 


Banox to 100 pounds salt when the refrigeration brine Phe company will be happy to provide further information 


in dry powder form, ts added with the salt cubes, granu 


is prepared. Banox disselves in the water along with 
the salt, and seeks out all metal and oxide surtaces, 7 ? 
coating them with a microscopically thin complex phos A new type of ice-maker producing hard, clear ice pebbles 


phate coating which seals out oxygen and protects the has been added to the Ajax line of ice making equipment, states 
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e Ajax Corporation of America 


2509 Washingtor \ve evansville, Ind machine, called 

the Ajax Pebble lee Maker, is available in three capacities 

200 Ib 1 Ibs. per dav The “pebble” ice mace 

by the i i similar to crushed ice, is dry and 
! 


= 


Dr. Foster D. Snell, president of the consulting 
chemical firm of Foster D Snell, Inc., 20 W. 15th St.. 


New York 11, N. Y., has announced results of a two 


vear research program on the cleaning of surfaces con 


hoactive debris. Such decontamina 


taminated with 


tion is necessary in the many laboratories working with 


radioactive isotopes, called “hot” labs. and wall be 
necessary on a large scale in event of an atomic ex 
plost t or near a populated area. Results of the 
tudy reve that the major part of the decontamination 
in be a iplished with the aid of commercial soaps. 
hivht-duts nthetic detergents, and heavy-duty svn 
thetic detergents, although the last-named was generally 
nore effective than either of the other items ino re 
moving fission products from most surfaces. Some sur 
faces, notably plaster, require -pecial treatment 


Filamatic AB-F tradenames a new automatic fumi 
gant dispenser recently introduced by the National 


Instrument Compat Baltimore, Md. The Filamatic 
will automatically deliver a single shot of any preset 
olume of liquid fumigant such as Acrylon into pack 
wed food containers as they move along on the con 


vevor just prior to sealing \iter the carton 1s sealed, 
the fumigant gasifies, destroying anv existing infesta 
tion and preventing future contamination. Installation, 


ide easily on existing conveyor 


the company, 1s m 


lines 
> 


the literary corner 

Phe Industrial Division of Minneapolis-Honevwell 
Regulator Compan Wayne and Windrim  Aves., 
Philadelphia, Pa., sends word concerning new descrip 
tive literature now lable. Topping the list are three 


catalog ind a bullets Catalog S950 (16 Pp.) describes, 


illustrates, and pre 


des specifications for a wide va 
riety of accessories tor pneumatic control applications 


led are air-pressure regulators. air filters, pneu 


Included 


matic relays, control by-pass panels, pneumatic switches, 
valve positioners, and other highly functional equip 
ment. Data on control piping systems are also included 
Catalog 7001 (32 p.) describes many types of pressure 

res used to measure vacuums as great 


ind vacuum gaug 


as 10 mm. of mercury and pressures as great as 


150,000 p.sa. The catalog covers indicators, recorders, 
pneumatic and electric controllers, and pneumatic trans 


missions. Information is presented in tabular form for 


ready reference. Catalog 8305 (80 p.) describes and 
illustrate electric, electron and pneu 
tt teniperature pressure, and hu 
miidity also pneumatic and electric valves, switches, 
and relays. Bulletin 200-B is a complete alphabetical 
index ntation quarterly publication 
Honevwell’s Industrial Divison. It contain (1) a hist 


extend SHELF LIFE! 
retard RANCIDITY! 


»REPARED 


MIXES 


pPRE 


"PREPARED 


on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory resee -ch— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 lbs. of chips! This 
is a small cost to minimize returned goods 

The effectiveness, ease of use and economy  .« this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! 


Write to Technical Director, Diamond Crystal 
Salt Co., St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 
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of volumes and numbers published from 1943 through 
1952: (2) an alphabetical index of all articles, by sub 
ject, published during this period; and (3) an alpha 
hetical listing of all companies and institutions about 
which articles have been published Bulletin 7302 de 
cribes the role of instruments in modern water, sewage, 
and waste treatment processes. Liberally illustrated 
with drawings and pli toyraplhis of existing installations, 
the bulletin is a guide for organizing engineering 
thoughts on instrumentation of treatment processes. 
Several new instrumentation data sheets round out this 
month’s -Lloneywell story. Data Sheet No. 3.6-7 de 
cribes the Mixer Consistency Recorder; No, 3.4-10 
deseribes the Brown /lectroniK’ Control System for a 
heater; No. 10.0-13 presents details on the 
Half-Second ElectroniK. Recorder; No. 10.13-la de 
cribes the Brown Recorder and Brooktield 
liscometran which give a continuous indication and 
record of a material's viscosity under processing condi 
thot For any of this new Honeywell literature, write 


te Station G4 at the address as given above 


Kep fon the recent Southeastern Kegional Meeting ot 
© National Confectioner \ssociation at the Georgia Agri 
cultural Experiment Station contains excellent accounts of the 
morning and afternoon sessions of the meeting. Subjects under 

ideration included: refrigeration of pecans, better peanuts, 
problems in peanut staleness and ranecidity merchan 


and marketing semimar concluded the meeting 


Michivan Chemical Corp., Saint Louis, Michigan, offers a 
manual on fumigation techniques. Called Pestmaster Fumi 
jution Manual, the Ulustrated book describes the most 
uecessiul means of rodent and imsect control in food and meat 
mills, box cars, vaults, bins, and 
In each type of application, the 


packing plants, warehouse 
other foodstuff storage areas 
preparation, equipment, and material required is outlined step 
by-step and recommended dosages are listed in detail The 
manual is available without cost or obligation by writing the 
COMPANY 


330 W. 42nd St... New York 


manufacturer of basic flavor materials, an 


(avaudan Flavors, [ne 
%, N. 
nounces issuance of a new flavor publication, “The 
Givaudan Elavorist,” designed to be an authoritative 
and objective source of information on problems related 


to the flavoring industry. Copies of the first issue and 


subsequent Issiies are available trom the New York 


office of Givaudan, The company also announces ts 
uance of a new, two-color, illustrated, 24-page cata 
logue listing and describing the various Givaudan flavor 
materials 
1: Basie Flavor Materials; 
and 
third section are classified according to the suggested 
uses such as confections, soft drinks, ice cream, phar 
Phe tirst four pages 


Phe catalogue is divided into three sections : 
Natural Fruit Flavors; 


Imitation Flavors. Flavor materials the 


maceuticals, and other mdustries 
of the Imitation Flavor Section are devoted to a master 
chart listing all the imitation flavors offered together 


with prices and concentrations tor specific uses. 
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A new catalog, C-113, offered by Americ: 
pany, Erie, Pa., describes the latest procedures 
tion of heat-and-moisture-sensitive items suc! 
cals, packaged food products, surgical dres 
product materials such as wools, synthetic fibers 
ete. The new American cold process, which utilizes 
gas as the sterilizing agent, is im use tor plasty 
delicate instruments,  satety 
packaged dry goods and foods, and pharmaceuticals 
C-113 includes diagrams, cross section views 


products, powders, 


clectior 


descriptions with engineering data to help a 
sterilizer units for a wide range of bulk or packaged 


for industry 
rs 


. « « conference room and meeting hall 


\merican housewives have virtually reversed then 
milk buying habits during the past two decades, Mr 
V. K. Shuttleworth, manager of the Dairy Division, 
(American Can Company, told the 17th annual meeting 
of the International Association of Milk Control Agen 
cies at Victoria, B.C. Where 95 of all packaged milk 
was formerly delivered to the home, today less thas 
45% of U.S. families get all their milk via the mull 
man, retail stores accounting for much of the difference 
Production of paper milk contaimers, Shuttleworth re 
ported, has increased more than ten-fold im the past 
13 yvears—from 750 million units to 8.5 Iillon units 
\nother record is expected to be set in 19353, with the 
total paper units increasing another billion over last 
year 


From the Refrigeration Research Foundation, 200 
Midland Bldg., Colorado Springs, Colo., comes news o! 
the recent annual meeting held in Washington, 1). ¢ 
Officers elected for the coming vear were: Dr. S. | 
Prescott, chairman, Board of Governors; Mr. \ 
Sizer, president; Mr. H. J. Nissen, vice president; Mt 
W. A. Kopke, treasurer; Mr. K. Fb. Stepleton, asst 
secretary ; and Mr. Diehl, director and secretary 
Projects reviewed at the meeting included those dealing 
with frost heaving, low-temperature psychrometry, cit 
rus storage, ammonia damage, scald temperatures 
turkeys, and storage volatiles. Dr. Prescott delivered 
the principal address, devoted to a review of the tun 
tions and accomplishments of the loundation during 
the ten years since its organization in 1943 


The Fritzsche Flavor Booth at the [FT Convention 
featured more than 200 different flavoring compounds 
representing a cross section of the 82-year-old firm's 
favoring specialties for food and beverage products 
Fritzsche Brothers also used this exhibit as the occasion 
for introducing their convenient, newly-devised Flavor 
Data Sheets and Flavor File Folders. These provide 
in separate, detailed forms—brief, useful information 
covering a number of the firm's tmany catalogued 
products. Each sheet presents, completely and con 
cisely, the important data relating to a single group ot 
flavors. Sets of these Flavor Sheets will be mailed to 
anyone writing Fritzsche Brothers, Ine., Port Author 
ity Bldg., New York City, or any one of the firm's sales 


re] resentatives 
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(officers of the Amer an Ohl Chemists’ Society, to serve tron 
Mav 1953 to May 1954. were announced as follows subsequent 
t lect tt I t meeting of the Society im New 
()rlear t t pson, Procter and Gamble ¢ 
Cincinnat t, Morris, Armour and ¢ 
pat ( H. Hopper, Souther Regional 
la () treasurer \. | Kap 
\\ t 4 Sang ( Scheduled for the near 
future by the Society tl 7th annual tall meeting m Chi 
cago at the Sherman Hotel. November 2-4. with Mr. Kanceki 
as chat 4 General top nder consideration for the progzran 
ire mMiarga ( | engineering processes, use of tats 

animal 1 gz, i] ete 

Cann ld ite im educating consumers on. the 
henefit f canned foods, and in more commodity promotions 
according peake it t rd annual institute on. sales 
training t ‘ it the Universitv of Wiscor 
m, held May J ed by the university, Wis 
consin Ca nd Wise in Manufacturers Assn, the 
mistitut eat spoke vholesalu retailing and 
nationa i i i it} 

. « + building up and branching out 
Morton Packing  ¢ ompany, Loutsville, Ky has 


greatly imereased its production capacity by acquiring 


the complete manufacturing and cold storage plant. of 
the Crozet Cold Storage Co., Crozet, Va., 1t was an 
nounced by Mr. George | president of Mort 
ton. The new plant will be used to manufacture Mor 
tons Frozen Beef Pot Pie, Turkey Pot Pie, and 
Chicken Pot Pie as well as Morton’s Frozen Apple and 
Cherry lies for customers in the East and Southeast 
> > 
In chen i ind ) cessing mdustry applicatiot the 
Merco Centrifugal Sal rancisco, is now sales representa 
tive for Centrice, In Knglewood. N. ] ole distributor 
Westfalia Separator \ of (sermany Westfalia 
manutactures a wide line ot lustrial centrifuges of t toll 
ing types parator hiquid-solid separator elari 
fers, extractor md separators 
GLORIZI, National Starch Products’ dough con 


ditioner, will now be distributed 


\ solely by Il. ¢ 
Co., Inc., Newark, N. |., according to M1 


Don P 


Brill 


ascal, 


National Starch vice president and = sales manager 
(slorize is introduced | National to the baking in 
dustry last vear. Nationally known in the baking indus 
trv for 25 years, HI}. ©. Brill, Inc., markets such products 
as KWIKAKE: mix, SHORTO, Pan-EASE, 
PERSWEET icing base, and a wide variety of pie 


| 
fillings, 
Starch, this new 


the 


Ye ording to National 


r arrangement should insure 


toppings, and flavors 


distributin 


industry pre and efficient service on 


Brill, [ne 


baking apt 
are well equipped with many 
staff to 


produ tion 


(slorize. HH. ¢ 


centrally loc: and a complete 


it) technical plant 


effectively | 
problem 


pal el laboratory in which the 
the titi 


\ modern new 


newest methods are et plovec on SCICT analysis 


ot flavor md odor ws the wbrect ota brochure, 


New DIVOMATIC assures maximum efficiency 
from your bottle washing machine. New 52” elec- 
tronic control cell* is foolproof. You get accuracy 
never before possible . . . amazing dollar savings in 
actual tests. Get the facts on how you can have 
better bottle washing at lower costs with new 
Diversey DIVOMATIC electronic solution con- 
trol. Call your Diversey D-Man or write today for 
full information. 


D 


m 


fo 
Di 
sh 


% 


for Louisville pliant 
the chief chemist, we have had 


as cleaner bottles.” * 


for Chicago plant in actual test 


For full information see your 


Cleaner Bottles 


“Ever since 
ivomatic was installed,” says 


ore uniformly clean, as well 


ELECTRONIC TITRATION 
* AUTOMATIC FEEDING 


ADDS INITIAL CHARGE 
(B-1 Only) 


MAINTAINS CONSTANT 
STRENGTH 


Reduces upkeep 
36.8% 


ver 1500 pounds of washing 
aterial saved each month 


aves 326 ibs. of 
material per day * SAVES LABOR AND 
Kansas City, Mo., plant MATERIALS 


VOMATIC pays for itself in a 


ort time in many installations Available in two sizes: 


Divomatic BC for Average Capacity Bottle 
Washirg Machines 


Divomatic B-1 (illustrated) for Large 
Capacity Bottle Washing Machines 


Diversey D-Man 


“iy, 


*Patent Pending 


THE 
DIVERSEY CORPORATION 

1820 Roscoe Street 
in Canada: The Diversey Corporation (Canada) Ltd., Port Credit, Ontario 


Chicago 13, Illinois 
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tific Analysis of Flavor and Odor,” available from. the 
Evans Research and Development Corp., 250 FE. 43 
St.. New York 17, N. Y. According to the company, 
“Flavor and odor are no longer ‘intangibles.’ _Identifica 
tion and modification of these factors is now possible 
Investigation may well help to improve products, there 
by contributing to increased sales and profits.” The 
brochure summarizes some of the wavs in which. the 


vans scientific research technique can be put to use 


. . the human element 


In a ceremony held at the National Dairy Research 
Laboratories, Inc., Oakdale, Long Island, N. Y., five 
members of the Laboratory staff were honored on June 
12 by their associates for their outstanding contributions 
to scientific progress. The function, a Recognition .\s 
sembly, was presided over by Dr. LL. B. Hiteheock, 
president Dr. A. He. Johnson, vice president, presented 
the awards. Two research fellowships were established 
giving greater freedom of action to the scientists sé 
honored. The fields of investigation of the recipients 
are open to their own choosing. The two Fellows ap 
pointed were Dr. Ie. H. Freund and Dr. Gi. Hl. Hau 
gaard. For outstanding research in the application of 
enzymology to human and ammal nutrition, the Na 
tional Dairy Research Laboratories’ .\chievement 
Award was shared by Dr. I. G. Stimpson and Mr 
Harold Yound. Dr. Hl. Harding has been elected 
to the rank of senior scientist of the Laboratories for his 
outstanding accomplishments in the field of detergents 


and sanitizers 
ss = 


The forma retirement ot Mr | Mead why 
responsible for many improvements in the current processe 
used for production of citric acid by Chas. Phizer & Co., ha 


been announced. Mr. Mead joined Pfizer in 1920 during the 


period when the firm was pioneering in the product t citri 
acid by the fermentation process. During hn ne career it] 
Pfizer, Mr. Mead served as manager of citric acid re very and 
more recently as new product manager. With his vast expert 
ence in the production of citric acid, Mr. Mead was in cor 

siderable demand as a consultant. He took an active part im the 
construction of Pfizer's modern citric acid) plant at Groter 


Mr. Louis EKhrenfeld, 933 Avondale Ave., Cincinnati 
()hio, a charter member of the IFT, formerly technical 
consultant of the Redtop Brewing Company, has an 
nounced the opening of his own engineering consulting 
practice, specializing im installation of maintenance 


systems and general facilities engineering 


Mr. John B. Calkin, chemical engineer and consultant 
with offices in New York Citv, has been named assistant 
to the pre sident, Foster LD. Snell, Inc., 20 W. 15th St. 
New York Citv. He will also be director of market re 
search. This appointment follows a long-time conne 
tion of Mr. Calkin with the firm. He has recently been 
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HOW 


KLENZADE 
CAN HELP YOU SOLVE 
Cnt 


SANITATION PROBLEMS 


Special Services All Plants Need 


SERVICES 


Klenzade's free Water Analysis 
WATER Service gives you specific recom- 
mendations for correct deter- 


A N A LYS | $ gents and proper methods for 


your water. 


Klenzade will send, without obli- 
PLANT gation, a Field Technician to your 


d 
SANITATION development of complete 
cleaning and sanitizing program. 


Klenzade is exclusive national dis- 
C H EM | C A L tributor for °%cProportioneer®o 
"Chem-O-Shot" ... the automatic 


FE ED | N G feeder that is powered by the 


motion of the washer itself. 


Klenzade field test sets are made 
TESTING for testing pH; alkalinity; avail- 
able chlorine; quaternary ammo- 


EQUIPMENT nium solutions; water hardness 


and causticity. Simple conclusive 
tests — economical. 


EDUCATIONAL 


PROGRAMS men, etc., are held all over Amer- 


ica. There is no charge for this 
outstanding service. 


Complete Details On Request 


ALL 


KLENZADE PRODUCTS, Inc. 


BELOIT, WISCONSIN 


AMERICA 
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associated with the University of Maine where he was 
director of the Department of Industrial Cooperation 
and secretary, the University of Maine Pulp & Paper 
Foundation. He is an associate professor of chemical 


engineering. 


Kood Machinery and 
Chemical Corporation, San 
Jose, Calif. has announced 
that Mr. Jan Oostermeyer, 
who retired as president of 
Shell Chemical Corporation 
on June 1. has heen elected 
to its Board of Directors 
Mr. Oostermever, a leading 
authority in the petrochemi- 
cal field, developed directed Shell Chemical’s 
$50,000,000 program petrochemicals, including the 
first commercial production of synthetic glycerine. Mr 
Paul 1. Davies, FMC president, stated that Mr. Ooster 
mever’s bread technical knowledge and executive 
leadership would make him an exceedingly valuable 
member of the company’s board. 


Professor Bernard E. Proctor, head of the Food 
Fechnology Dept., Massachusetts Institute of Tech 
nology and president of the Institute of Food Technolo 
gists, has been elected to the Board of Directors of Na 
tional Phoenix Industries, Inec., it has been announced 
hy Mr. Walter S. Mack, president of that corporation 
During the war, Dr. Proctor was director of Food and 
Packaging Research for the Office of The OQuartermas 
ter General. National Phoenix Industries, Ine., is hold 
ing company for Cantrell & Cochrane Corp., manufac 
turers of C&C “Super” drinks— first line of soft drinks 
to be marketed in cans. 


Dr. Llovd A. Hall, technical director, The Griffith 
Laboratories, Inc., Chicago, has been elected chairman 
elect of the Chicago Chapter, American Institute of 
Chemists. Dr. Hall is a charter member of the IFT and 
has served as a member of the Executive Council and 
is presently councillor at large 


Mr. William J. Mahan, an IFT member, who has 


been associated with the food industry since 1941. has 

heen named assistant to Mr. Charles W. Kaufman. vice 

president and director of research of the Kraft Foods 

Company. He was previously technical director for the 

Diamond Crystal Salt Company, St. Clair, Michigan 


From American Can Company comes two significant 
personnel notes. Mr. William J. Fairnington of Tampa, 
Fla., has been appointed manager of the company’s new 
multi-million-dollar can-making plant at Plymouth, 
Fla. and Mr. Raymond J. Odiorne, Baltimore, Md., 
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is the newly appointed manager of the new American 


Can Co, can-making plant in Lemoyne, Pa. The an 
nouncements were made by Mr R. B. Thompson, man 
ager of manufacture for Canco’s Atlantic Division. The 
220,000 square-foot Florida plant will manufacture mil 
lions of cans annually for the expanding Florida citrus 
canning industry after it begins operation late this year 
or early in 1954. The Lemoyne, Pa., plant is expected 


to employ over 450 persons when in full operation. 
ss 


Dr. Andrew C. Rice, an IFT member, formerly of 
the New York State [experiment Station at Geneva, 
N. Y., has been named technical director of the Seneca 
Grape Juice Corp., Dundee, N. Y., according to an an 
nouncement made by Mr. Kenneth Holgate, production 
manager, Dr. Rice will be in charge of Research and 
(Quality Control at the company’s plants in Dundee and 
Penn Yan. [His efforts will be directed toward develop 
ment of new products and methods, and the main 
tenance of uniformly high quality standards 


oo 


Or. Frank L.. Gaunderson, a member of LEFT, food 


search consultant, announces a change of address to 
1003 Dulont Circle Bldg., Washington 6, ¢ 


Hobart 2-2226 


phone 


CALIFORNIA BIOLOGISTS ALARMED AT 
PACIFIC MACKEREL SCARCITY 


The Pacific mackerel (Pheumatophorus diego), the 
basis of a one-time multimillion dollar fishery, has 
pulled a disappearing act which alarms marine biologists 
of the California Department of Fish and Game, ac 
cording to a March 12 news release from that Depart 
ment. Recent commercial landings of Pacific mackerel 
at California ports are the lowest since 1932. Symptoms 
of a sick fishery have been diagnosed by the State spe 
ilalists for several years 

Los Angeles has always been the center of the mack 
erel fishery, with Newport Beach an important harbor 
since 1935. First the lampara and then the purse-seine 
fleet dominated the tishery at Los Angeles 

Newport Beach was the base for the small-boat op 
erator, employing the technique of “sticker” fishing 
from which evolved the technique of “scooping.” By 
the late 1930's the seine fleet was no longer able to meet 
the demands of Los Angeles harbor canneries and the 
small-boat fishery expanded tremendously Despite 
this, the trend of the catch has continued downward 

Che mackerel catch, canned almost entirely in south 
ern California, has been a staple diet item among low 
income Americans generally throughout the South, and 
in the Philippines 

During their abundance, the Pacific mackerel were 
fished from May through the winter In recent years, 
most of the fishing has been concentrated between Labor 


Day and Christmas. 


e 1951 season, however, ended 
in early November There just weren't any Pacifu 
mackerel to catch. [From Commercial Fisheries Re 
view, 14, (4) 25 (1952) April.] 
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RED CROSS EVER READY 


For every paid worker on its staff, the American Red 


Cross has approximately 105 volunteer workers. It is 
the official coordimator of ill blood collecting tor the 
armed torees, and also supplies blood to civilian hos 
pitals. It assists able-bodied and hospitalized service 
men and women in a thousand ways. It vives disaster 


sufferers emergency care and shelter as well us long 
term rehabilitation aid. As a further service it carries 
on a varied program of training and aid to help meet the 
nation’s needs in health crises and emergencies. Out 
side the United States, the American Red Cross last 
year aided victims of the Korean war, famine in India. 
Hoods in Pakistan, hurricane in lamaica. and earthquake 
in bel Salvador 


Fairmont Foods Company, Omaha, Nebraska, an 
nounces the election of two new members to its board of 
directors. New directors are Mr. John F. Merriam. 
(maha, president of Northern Natural Gas ¢ ompany 
and a director of several large corporations, and M1 
eugene Holland, Chicago, founder of the Holland Lum 
her Company and a director of the Gulf Mobile and 
Ohio Railroad and the Ulinois State Chamber ol Com 


NEW BREAD STANDARDS 


RECOGNIZE 
BREWERS’ DRIED YEAST 


AS OPTIONAL INGREDIENT 


Effective August 13, the government order set- 


ting new standards for leading varieties of bread 


and rolls, permits the use of Brewers’ Dried 


Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label. 


Now all five classifications of ud be 
improved by the valuable addition of 
brewer's Yenst.* 


* The inactive dried yeast improves 
flavor and keeping qualitics, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Compiecx . 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write: 


BREWERS’ YEAST COUNCIL 
314 WN. Broadway, St. Lewis 2, Me. 
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LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Chemistry and Bacteriology 

Vitamin Assays 

Amino acid assays and biological evaluation 
of proteins 

Food chemistry and microbiology 

Proximate analyses and mineral determinations 

Sodium determinations 

Specific Immune Sera — Meat Identification 

Other biological, chemical, and 
microbiological services 


Write for price schedule 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


P. O. BOX 2059 MADISON 1, WISCONSIN 
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POSITION WANTED: 
EMPLOYMENT NOTICES with 


Food Technolo 
than 18 yrs. experience 


with packaging materials and their ap 
AVAILABLE: Recent graduate, Ph.D. plications. Available immediately for 


in Food Technology. Two years experi 
ence in analytical chemistry including Liaison work 
food and dairy products. Desires position 
in research and/or sales development. 


Also would consider academic position. upon request. 


REPLY BOX 283, Institute of Food tute of Food 


position with 


established organization. 
between sales, production 


and research would be desirable. Accom 
plishment record and personal inventory 


REPLY BOX 282, Insti 
Technologists, 176 W. 


Technologists, 176 W. Adams St., Chi Adams St., Chicago 3, III 


cago 3, Ill. AVAILABLE: 
nologist. Ph.D. 
experience of 
. modest position with organization or in 
PROTEIN CHEMIST an attitude of personal 
integrity plus sound guid 


New Jersey has permanent opening ance and training in constructive prog 
F y= ss REPLY BOX 285, Institute of 


Nationally known food processor in and collective 


ress. 


research work on proteins, amino 
acids, meat and meat products: 


Food and Dairy Tech 
Commercial and academi 
highest calibre. Desire 


nce > *he ( 
Food Technologists, 176 W. Adams St., 
Chicago 3, Il. 
AVAILABLE: 


Food Engineer and Tech 


Up to 45 years of age nologist B.S. Age 33. 7 yrs. experience 
Ph.D. degree in BioChemistry, Or in research, development and process im 
ganic Chemistry or Food Chem provement in wide variety of food prod 


istry preferred 
Food industry experience desired FOSTER 


training and experience 


D. SNELL, INC. 


Starting salary commensurate with RESEARCH CHEMISTS AND 


ENGINEERS 


sensory Panel Technic Formulation 


Submit detailed resumé of personal ind Stability: Protective Packaging 
history, edcation and experience to Inquiries invited on food research 
BOX 287 problems 
Official 
176 West Adams Street 29 West 15th Street New York 11, N 
Chicago 3, Illinois WA 4-8800 


Accent 
~geryice 


Please feel free to call on us for any 
information you would like concerning 


monosodium glutamate, nature’s own 
food flavor intensifier. We will gladly 
provide you with complete service— 
from literature to taste tests and spe- 
cial recipes. Without the slightest 
obligation on your part—just write 
—AMINO PRODUCTS DIVISION, 
International Minerals & Chemical 
Corp., 20 No. Wacker Drive, Chicago 
6, Illinois. T.M. prop 
erty of International Minerals 
Chemical ¢ ‘orp. 


ucts. Desire responsible position in prod 
uct development or production. Northeast 
area preferred—others considered. RE 
PLY BOX 284, Institute of Food Tech 
nologists, 176 W. Adams St., Chicago 3, 

WANTED: Several young food tech 
nologists, preferably chemical engineer 
ing background, capable of filling super 
visory positions with established firm. 
Starting salary, $7-10,000. REPLY BOX 
288, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, IIL. 


CEREAL CHEMIST 
Nationally known food processor in 
New Jersey has permanent opening 
for experienced Cereal Chemist: 

Up to 45 years of age 
Ph.D. degree preferred 


Training in Organic or Bio 
Chemistry 


Starting salary commensurate with 
training and experience 


Submit detailed resumé of personal 
history, education and experience to 


BOX 286 


Institute of Food Technologists 
176 West Adams Street 
Chicago 3, Illinois 


In-Plant Chlorination 
at Puyallup! 


INCREASES PRODUCTION TIME sass 


chlorine 


in clean-up so that the entire job is done faster and “on- 
the-line”’ time is increased for production, 


ELIMINATES 


by Mr. M. R 
caused by bacterial growth have disap peared where suf- 


Stanley. Results at show “** ‘odors 


ficient water flow is prevalent.’ 


CONTROLS BACTER 


jual in all plant water used at such key spots 
as tray boards, floors, gutters, flumes, etc. 


10 OBTAIN e «ee these and other sanitation advantages 


use In-Plant Chlorination engineered by Wallace & Tiernan 
— pioneers in the development of In-Plant Chlorination for 
the food processing industry. 

Your nearest W & T Representative will be glad to answer 
any questions. 
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Food Development Laboratory 
S. W. ARENSON, DIRECTOR 


Proof service to the baking and potatoe chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 
spray drying equipment. Chemical 
and physica! testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
lrati: 


FLAVOR DEVELOPMENT 
PROBLEMS 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied Industries 


48-14 33rd Street, Long Island City 1, N.Y. 


sactevioleists LAWall & Harrisson 


Chemists Div. F, 192? “sinut St., Philadelphia 3, Pa 
Pharmacologists AMALYSES CONSULTATION RESEARCH 


HOW TRUE that is of the pickles 


SERVICES TO THE FOOD INDUSTRIES 


and relishes that provide @ Consultation on Food Problems 
food materials an 
contr« 
to certain meals. And how far from good @ Legal testimony ond consultation on govern 
ment regulations 
these products can be when their manufacturers Founded 1867 
Write for bulletin cientific Quali ity Control 
persist in processing methods of Foods and Beverages 
SCHWARZ LABORATORIES, Inc. 
now regarded as obsolete. 230 Washington St., Mount Vernon, N. Y. 


Not only pickle processors, but food 


and beverage manufacturers everywhere Husson. 


can produce market best sellers 
LABORATORIES 


by using uniform, reliable, economical flavors 


scientifically developed by FRITZSCHE... Toxicity Studies _ Bio-assays 
A FIRST NAME IN FLAVORS SINCE 1871. Animal Testing Abstracts 
Consultation 
Write us for Catalog B “Dependable Ethical Service 


Since 1922” 


LOS ANGELES 39, CALIF. 


FRITZSCHE 


Mechanical - Management - Electronic 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. JOHN L. THOMPSON & CO. 
ENGINEERS 


BRANCH OFFICES and *STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, 
Obie, Cleveland, Obio, Los Angeles, California, Philadelphia, Pennsylvania, San Francisco, California, 921 17th St., N.W. Wash’ton 6, D. C. 
*8¢. Lowis, Missouri, *Toronto, Canada and *Mexico,D.F. FACTORY: Clifton, N. J. Laboratory Division: Bellefonte, Pa. 
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Bead-to-Bead Contact 
Eliminates Can Dents and Damuge 

Cons enter the machine upright, move smoothly 
along woven wire belt, and are gently trans- 
ferred to the case. No rolling—no damaging 
impacts 


Flexible 

Take-away Conveyor 
Choice of take-away in 
ony direction from the 
caser, for most efficient 
flow-line 


Get the FACTS Today! 


New descriptive Non- 
Shock Caser bulletin ES 
gives full information. o- 
Write for your copy, 

or call your nearest \ 
FMC representative. 


OOD MACHINGE 
NO 


WESTERN: SAN JOSE 6, CALIFORNIA EASTERN: HOOPESITON, ILLINOIS 


_ WITH A NEW 
HIGH-SPEED AUTOMATIC 
Ml NON-SHOCK CASER 


The model 3 FMC Non-Shock Caser introduces a completely 
new method of casing cans. It is specially designed to cut casing 
costs through automatic, high-speed operation. Operator sim- 
ply slips case over the chute—the caser does the rest, at speeds 
up to 1200 cases per hour! Damaging impact to cans, labels and 
tender products is completely eliminated. Even with its un- 
matched capacity, this machine moves individual cans slowly 
and gently, with contact limited to the beads. These compact, 
flexible machines handle all can sizes up to 301 diameter in 4 x 6 
packs, and up to 603 diameter in 3x4 packs. Get the facts today 
on this performance proved FMC Caser. For a machine of lower 
capacity, inquire about the FMC-Kyler Caser line. 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Can: Plivicion 
‘ 2 OF IF 


General Sales Offices: 
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rom the gardens of long-ago China 


Came the very first Grape, it’s rumored; 


From the Norda Grape Flavor you use today 


You know how a fresh 


froma bunch that has grown ripe 


Grape Flavor so much, [t tastes 


And it is. 


Both Norda Concentrated Genuine 
ile 


Imitation Grape Flavors re-ere 
rodness 


ind natural. 


of true grape. All the erape 


there. The taste is appealing 


There's body. There's characte: 


tastes. 
fat in the 
sun. That's why so many people like Norda 


and 


rich and real. 


for all vo 


the 


a id 


richness 


Test. try. and taste Norda Gr ut 
vrape-flavored products. Ht will help you improve 
then. Tt wall he Ip you make money. Generous 
sample ~ are free, Send for yours today. 


Favorite to Flavor 
Norda Flavor 


Comes good business that keeps you good-humored 


Norda 


ESSENTIAL OIL AND CHEMICAL COMPANY, INC, 
601 West 26th Street, New York 1, N. Y. 
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